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ABSTRACT
The high  incidence of su g a r  cane  paym en t sy s te m s_ th ro u g h o u t  
the w orld  in w hich cane p a y m e n t  is  b a sed  on a c tu a l  o r  in f e r r e d  q u a li ty  
of the cane has p laced a  p re m iu m  on a c c u ra te .m e th o d s  of c a n e  qu a li ty  
d e te rm in a t io n .  U nfortunate ly , the c u r r e n t  cane  e v a lu a t io n  sy s te m s  
w ere  developed  when c an e  was h a n d -c u t ,  f r e s h ,  and  t r a s h - f r e e .
T hese  m ethods a r e  no lo n g e r  a p p lica b le  w here  the h a r v e s t in g  o p e r a ­
tions a r e  m echan ized . In L o u is ia n a  w h e re  the c u t t in g  and loading  
op era tions  a r e  100 per c e n t  m e c h a n ic a l ,  cane  w ash in g  fa c i l i t ie s  g e n ­
e r a l ly  p rec ed e  the m ill  tan dem . A c c o rd in g ly ,  c a n e  s a m p le s  a re  
rem o v e d  b e fo re  w ashing and  a r e  p ro c e s s e d  in t h r e e - r o l l  s a m p le  m i l l s .  
H ow ever, the quality  of the  cane  a s  d e te rm in e d  f ro m  the sa m p le  p r o ­
c e s s in g  is s t i l l  e x p re s s e d  in t e r m s  of the a p p a re n t  s u c r o s e  (o r  pol) 
and p u r i ty  of the n o rm a l  ju ice  — n o r m a l  ju ice  be ing  defined  a s  ju ice 
e x tra c te d  w ithout the ad d it ion  of m a c e ra t io n  w a te r .  In a d d it io n  to 
fa i l in g  to  a c c o u n t  for the  q u an ti ty  of ju ic e  in the s a m p le ,  the  n o rm a l  
ju ice  sy s tem  r e q u i r e s  f a c to r s  of ques tio n ab le  a c c u r a c y  w hich  re la te  
the qua lity  of the sam ple  m il l ,  c r u s h e r ,  and n o r m a l  ju ic e .  In other 
cane  growing a r e a s  of the  w o rld ,  f ib e r  p e r  c e n t  c a n e  is u se d  in s e v ­
e r a l  sy s te m s  of cane q u a l i ty  d e te rm in a t io n  a s  a m e a s u r e  of the e x -  
t r a c ta b le  ju ice  in  the c a n e .  H o w ev er ,  ro u tin e  f ib e r  d e te rm in a t io n s
fo r su c h  p u rp o ses  a r e  t im e  c o n su m in g  and  r e q u i r e  c o n s id e ra b le  i n v e s t ­
m en t  in l a b o ra to ry  p e r s o n n e l  and  e q u ip m en t.
The m ethod of cane  q u a l i ty  d e te r m in a t io n  and paym en t w hich  w as 
deve loped  in th e se  s tu d ie s  in v o lv es  p a y m e n t to  the g ro w e r  b a sed  on 
(1) the p red ic ted  r e c o v e r a b le  su g a r  in the can e  sa m p le  and (2) a  s t a n d ­
a r d  s p l i t  in r e tu r n s  fo r su g a r  be tw een  the g ro w e r  and  the f a c to ry .  The 
r e c o v e ra b le  su g a r  in e a c h  sa m p le  is  d e te rm in e d  by  m eans of a r e c o v ­
e ra b le  su g a r  fo rm u la  in  w hich  a r e  in c o rp o ra te d  (1) the sa m p le  m il l  
B r ix  and  pol e x t r a c t io n  a s  d e te r m in e d  f ro m  the  q u a l i ty  and  q u a n ti ty  of 
e x t r a c te d  ju ic e ,  (2) f a c to r s  r e l a t i n g  the sa m p le  m il l  e x t r a c t io n  to  th a t  
of the fa c to ry  which is  c o r r e c t e d  to  a  s ta n d a rd  le v e l  of e x t r a c t io n  e f f i ­
c ie n c y ,  and (3) a s ta n d a rd  boiling  h o u se  r e te n t io n .  In c lu s io n  of s t a n d ­
a r d  re te n tio n  and e x tr a c t io n  f a c to r s  in the r e c o v e r a b le  su g a r  fo rm u la  
thus p rov ides  a  y ield  w h ich  is  c o r r e c t e d  to  a n  a r e a - w id e  le v e l  of 
f a c to r y  e ff ic ien cy  — a s  d e te rm in e d  f ro m  the q u a l i ty  of the can e  spec if ic  
to  the  fa c to ry  a r e a .
The e x p e r im e n ta l  w o rk  in  th e s e  s tu d ie s  c o v e re d  m eans of p r o ­
c e s s in g  the cane  sa m p le  w hich  should  (1) s im u la te  the  p r e s s u r e  e x ­
t r a c t io n  of the fa c to ry  tan d e m , (2) have  a  h ig h  d e g re e  of c o r r e l a t io n  
w ith  the fac to ry  e x tra c t io n ,  an d  (3) be c o m m e r c i a l ly  f e a s ib le .  Such 
d e v ic e s  included a  t h r e e - r o l l  h y d ra u l ic a l ly  load ed  c a n e  sa m p le  m il l ,  
a  jrc rew  p re s s  (an e x t r u d e r  type  d e v ic e  fo r p ro c e s s in g  c o t to n  se ed ) ,  
and  a  s m a l l  h y d rau l ic  box p r e s s .  T h ro ugh ou t the t e s t s  d if f icu lty  was
x i
e x p e r ie n c e d  in m ain ta in in g  a  good m a te r i a l  b a lan ce  fo r  the f a c to ry  
ta n d e m . In v iew  of th i s ,  i t  w as f e l t  th a t  s a t i s f a c to r y  c o r r e l a t io n  was 
d e m o n s t r a te d  be tw een  the  sa m p le  and  the fa c to ry  pol e x tra c t io n ;  the 
c o r r e l a t i o n  c o e f f ic ie n ts  fo r  the t h r e e - r o l l  s a m p le  m il l  and the s c re w  
p r e s s  r a n g e d  f ro m  0 .8 7  to  0 .9 6 .  The box p r e s s  show ed r a t h e r  good 
r e p r o d u c ib i l i ty  on sp e c ia l ly  p r e p a re d  can e  of a  h igh  d e g re e  of f in e ­
n e s s  a n d  u n ifo rm ity .  H o w ever ,  the  s a m p le - f a c to r y  c o r r e l a t io n  was 
v e ry  poor on cane  w hich w as ro u t in e ly  p r e p a r e d  on a v a i la b le  e q u ip ­
m en t .
The c o s t  of can e  a s  d e te rm in e d  f ro m  the sa m p le  p ro c e ss in g  
s tu d ie s  m o re  a c c u r a t e ly  r e f le c te d  the d if fe re n c e  in  the q uan tity  of 
ju ice  in  the  cane  th an  the c o s t  of cane  by the co n v en tio n a l  n o rm a l  
ju ic e  m e th o d .
F u r t h e r  w o rk  a p p e a r s  to be n e c e s s a r y  on m ethods fo r  w ith ­
d ra w in g  l a r g e r  s a m p le s  a t  the c o m m e r c i a l  m il ls  in  o rd e r  to in c r e a s e  
the a c c u r a c y  of the can e  e v a lu a tio n .
x i i
C H A PTER  I
INTRODUC TION
In c re a s in g ly ,  th e re  h a s  b een  a tren d  in  the su g a r  cane  grow ing  
a r e a s  of the w orld  tow ard  u n ifo rm  cane p ay m en t s y s te m s .  Such s y s ­
tem s  s p e l l  out in d e ta i l  the c o n t r a c tu a l  r e la t io n s h ip  be tw een  the f a r m e r  
who grow s the cane  and  the f a c to r y  which c o n v e r ts  the cane  into the 
m e rc h a n ta b le  p ro d u c ts  of r a w  s u g a r ,  m o la s s e s  and b y -p ro d u c ts .  In 
r e c e n t  y e a r s ,  the f a r m e r - f a c t o r y  r e la t io n s h ip  has  been  g e n e ra l ly  e x ­
panded to include a th ird  p a r ty  -  the g o v e rn m e n t.  The position  of the 
l a t t e r  has  been  g e n e ra l ly  th a t  of the c o n tro l l in g  voice in the t r i u m v e r -  
a te .  T h is  is  so  to the e x te n t  th a t  no t  only a re  the fo rm  and c o n te n t  of 
the c an e  p a y m e n t s y s te m  sp e l led  out by law , bu t the a d m in is t r a t io n  o f  
the s y s te m  is v ig o ro u s ly  e n fo rc e d  a s  w ell.
A key f a c e t  o f the c u r r e n t  cane  paym ent s y s te m s  is the p ro v i ­
sion  fo r  p aym en t b a se d  on the q u a l i ty  of the c an e  which the f a r m e r  d e ­
l iv e r s  to the f a c to ry .  P ro v is io n s  fo r  a d eq u a te ly  d e te rm in in g  the 
q u a l i ty  of can e  then  beco m e  a  p r im a r y  r e q u is i te  of a s u c c e s s f u l  can e  
p ay m en t s y s te m .  It is  p robab ly  t ru e  th a t  a cane  paymen,t s y s te m  is  
no b e t te r  than  the m ethod of cane  q u a li ty  d e te rm in a t io n  which im p le ­
m en ts  the p ay m en t s y s te m .
1
2U n fo rtu n a te ly  i t  is  t ru e  tha t  the m ethods of can e  q u a l i ty  d e ­
te rm in a t io n  th roughou t the w orld  have n o t  kep t pace  w ith  sc ie n t if ic  
and techno log ica l ch an ges  in the indus try . L o u is ia n a  p a r t i c u l a r l y  _ 
is a c a se  in point w here  the method of c a n e  ev a lu a t io n  — b a se d  on the 
n o rm a l  ju ic e  q u a li ty  of the cane  — was in s t i tu te d  in a  p e r io d  when the 
cane  v a r ie t i e s  w e re  r e la t iv e ly  few in n u m b e r ,  and  the f a c to r i e s  r e ­
ce iv ed  f r e s h ,  h a n d -c u t ,  and  re la t iv e ly  t r a s h  f r e e  c a n e .  By c o n t r a s t  
today , ag rono m ic  r e s e a r c h  has placed a t  the  f a r m e r s '  d i s p o s a l  n u m ­
e ro u s  v a r ie t i e s  o f d if fe r in g  d e g re e s  of i n s e c t  and d i s e a s e  r e s i s t a n c e ,  
f iber  c o n ten t,  and e a r ly  m a tu r i ty  and f r o s t  r e s i s t a n c e  c h a r a c t e r i s t i c s .  
P ro b a b ly  of g r e a t e r  s ig n if icance  is the f a c t  tha t the fie ld  o p e ra t io n s  in 
L o u is iana  a r e  e s s e n t ia l ly  100 p e r  cen t m e c h a n iz e d .  T h is  h a s  r e s u l te d  
in the  d e l iv e r y  to  the fa c to ry  of m a c h in e -c u t  and lo ad ed  c a n e  w ith 
a t ten d a n t  so i l  and t r a s h  — and of vary ing  d e g r e e s  of f r e s h n e s s  or d e ­
te r io r a t io n .  B u rn ing  a s  a  m eans of d e t r a s h in g  h a s  m e r e ly  added  a d d i ­
t io n a l  p ro b lem s to  those a l r e a d y  c ited .
T his  d i s s e r t a t io n  i s ,  then , a s tu d y  of a m ethod  o r m etho ds  of 
can e  q u a l i ty  d e te rm in a t io n  which a re  a p p lica b le  to p r e s e n t  d a y  c o n d i ­
tions in the  L o u is ia n a  su g a r  cane  in d u s try .  Since the t r e n d  to w ard  
m ech an iza t io n  of f ie ld  o p e ra tio n s  is p ro ce ed in g  a t  a n  a c c e l e r a t e d  pace 
in o ther  can e  grow ing a r e a s  of the w orld , th is  s tu d y  is  of m o re  than 
lo c a l  in t e r e s t .
3A lthough the m ethods of cane  e v a lu a t io n  in  a c tu a l  p ra c t ic e  
have not kept pace w ith  c h a n g e s  in the  in d u s t ry ,  r a t h e r  ex ten s iv e  
r e s e a r c h  on im p ro v e d  s y s te m s  of can e  q u a l i ty  d e te rm in a t io n  is  
being conducted  th roughou t the  cane  grow ing a r e a s .  T hroug h  the 
m edium  of the 1959 p ro c e e d in g s  of the T en th  C o n g re s s  of the I n t e r ­
na tiona l S o c ie ty  of S ugar C ane  T e c h n o lo g is ts ,  c o n s id e ra b le  m a te r i a l  
on the su b je c t  was r e l e a s e d  -  m a te r i a l  w hich was no t  a v a i la b le  to 
e a r l i e r  L o u is ian a  s tu d ie s  on c a n e  qua li ty  d e te rm in a t io n .  C h ap te r  II, 
then, rev ie w s  r e c e n t  l i t e r a t u r e  on the su b je c t .
The su b je c t  of cane  q u a l i ty  d e te rm in a t io n  is in co m ple te  w ith ­
out an  u n d e rs tan d in g  of its  r e l a t io n s h ip  to the a s s o c ia te d  cane  pay ­
m ent s y s te m .  While cane  q u a l i ty  d e te r  m ina tion  has been  e x te n s iv e ly  
co v e re d  in the l i t e r a t u r e ,  r e l a t i v e ly  l i t t le  in fo rm a tio n  has  b e en  r e ­
leased  on can e  p ay m en t s y s te m s  th roug hou t the w o rld . T his  in  i t s e l f  
needs to be the s u b je c t  of c o m p re h e n s iv e  r e s e a r c h  — a p ro je c t  beyond 
the scope of th is  s tu d y . As a n  a l t e rn a t iv e ,  C h a p te r  III c o n ta in s  a 
su m m a ry  of a v a i la b le  in fo rm a t io n  on cane  p ay m e n t s y s te m s  th ro ug hou t 
the w orld . T h is  s u m m a ry  m ay  c la r i f y  the i n t e r - r e l a t i o n  of cane  p a y ­
m ent and cane  q u a li ty  d e te rm in a t io n .
C h a p te r  IV re v ie w s  the m ethods of c a n e  q u a l i ty  d e te r  m ination  
and cane  pay m en t w hich  a r e  sp e c if ic  to L o u is ia n a .
Cane q u a li ty  d e te rm in a t io n  h as  been  the su b je c t  of continuing  
study a t  the Audubon Sugar F a c to r y ,a n d  th e se  in v es tig a t io n s  have
4been  w ell  d o c u m e n te d .  C h a p te r  V s u m m a r iz e s  th is  m a t e r i a l  a s  i t  
a f fe c ts  the c u r r e n t  r e s e a r c h .
W ith the w o r ld -w id e ,  L o u is ia n a ,  and A udubon Sugar F a c to r y  
d a ta  a s  a  b ackg rou nd , C h a p te r  VI d ev e lo ps  the logic lead ing  to  a p r o ­
posed  m ethod of can e  q u a li ty  d e te rm in a t io n  w hich  would be ap p licab le  
to L o u is ia n a  c o n d it io n s .
C h a p te r  VII c o v e r s  the e x p e r im e n ta l  p ro c e d u re  and  e q u ip m en t 
fo r  v a l id a t in g  the p ro posed  cane  ev a lu a t io n  m ethod . The r e s u l t s  of the 
s tu d y  a r e  p re s e n te d  and  d i s c u s s e d  in C h a p te r  VIII. C h a p te r  IX gives 
c o n c lu s io n s  w hich  a r e  p e r t in e n t  to the  s tudy .
\
C H A PT ER  II
METHODS OF SUGAR CANE QUALITY DETERM INATION
The su b je c t  of Sugar Cane Q u a li ty  D e te r  m ina tion  b ecom es 
r a th e r  ex ten sive  when v iew ed in i ts  e n t i r e ty  to include the r e la te d  
fa c e ts  of sam p lin g ,  te s t in g ,  and  e v a lu a t io n .  A lthough m ethods of 
te s t in g  and eva lua tion  a r e  of p r im a r y  i n t e r e s t  in th is  s tudy , these  
cann o t be p ro p e r ly  in te r p r e te d  w ithout an  u n d e rs ta n d in g  of the c o n ­
c o m ita n t  p ro b lem  of sa m p lin g .  F u r th e r m o r e  fo r  a thorough  a p p re  -  
c ia t io n  of the su b je c t ,  it  is n e c e s s a r y  to look in to  som e of the s o c io ­
lo g ica l ,  e co n o m ic ,  and  s ta tu to ry  a s p e c t s  of the in d u s t ry  in  the 
geographic  a r e a  und er  s tudy . F o r  th ese  r e a s o n s ,  se c t io n s  of this 
c h a p te r  d e a l in g  with the m ethods of cane  q u a li ty  d e te rm in a t io n  in 
d i f f e re n t  a r e a s  of the w orld  a r e  d iv ided  in to  the follow ing s u b ­
se c t io n s  w here  n e c e s s a r y :
Soc io log ica l ,  E co n o m ic ,  and L e g is la t iv e  S y s tem s  — This 
s u b - s e c t io n  c o v e r s  su c h  i te m s  a s  the inc idence  of in d e ­
penden t cane  f a r m e r s ,  the r e la t iv e  s ize  of the independent 
f a rm in g  o p e ra t io n s ,  the m ethods of cane  h a rv e s t in g  and 
t r a n s p o r t ,  and  s ta tu to ry  c o n tro l  of the in d u s try .
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6Sam pling  -  T h e  m ethods of p ro c u r in g  o r w ithdraw ing  the 
s a m p le s  fo r  su b seq u e n t  in sp e c t io n  a r e  b r ie f ly  rev iew ed  
in  th is  s u b - s e c t io n .
T e s t in g  and E v a lu a t io n  -  T h is  s u b - s e c t io n  c o v e rs  the 
m e th o d s  of p re p a r in g  and in sp e c t in g  the sa m p le ,  and the 
m e th o d s  of d e te rm in in g  the  qua lity  of the c o n s ig n m en t  of 
can e  f ro m  the  sa m p le  in s p e c t io n s .  In th is  s u b -s e c t io n ,  
r e f e r e n c e  is  m ad e  to the  s ta n d a rd  of cane  q u a li ty .  T his  
is  the unit w hich  is  u se d  to define  the q ua lity  of the can e .
In R eunion , the  s ta n d a rd  of cane  quality  i s  SE, which is  
th e  r e c o v e r a b le  su g a r  of 97°  t i t r e  p e r  cen t can e . R e f e r ­
ence  is  a ls o  m ad e  to the  cane  qua lity  f o r m u la . T h is  is  
the  fo rm u la  w hich  is  u sed  to ev a lua te  the  can e  in  the t e r m s  
of the  s ta n d a rd  of can e  q u a li ty .  This fo rm u la  g e n e ra l ly  
e q u a tes  so m e  r e a d i ly  m e a s u r a b le  q u a n ti t ie s  su ch  a s  the 
c r u s h e r  ju ic e  in sp e c t io n s  — and p o ss ib ly  f ib e r  p e r  cent 
can e  — to the s ta n d a rd  of cane  qua li ty .
H is to r ic a l ly ,  qua lity  d e te rm in a t io n s  fo r  the p u rp o se  of cane  
paym en t have  been  c o n c e rn e d  ch iefly  w ith  the q ua lity  of the cane  in 
the  c a r r i e r  to the m il l  tan d e m . Such d e te rm in a t io n s  involved i n ­
sp ec tio n s  of the  c r u s h e r  ju ic e  and  — in m o re  e la b o ra te  s y s te m s  — 
the  d e te rm in a t io n  of the  f ib e r  con ten t of the cane .
7M o re  r e c e n t ly ,  the g row ing  inc id en ce  of m e c h a n ic a l  h a r v e s t ­
ing -  w ith  the r e s u l t a n t  t r a s h  and fie ld  so i l  a cco m pany ing  the can e  — 
has r e s u l te d  th rou gho u t the in d u s t ry  in an  in c r e a s e d  freq u en cy  of cane  
w a sh in g  in s ta l l a t io n s  a t  the f a c to ry .  The r e s u l ta n t  d ilu tion  of the 
c r u s h e r  ju ic e  h a s  m ade su b se q u e n t  c r u s h e r  ju ice  in sp ec t io n s  of doubtfu l 
v a lu e .  The n e c e s s a r y  r e c o u r s e  h a s  been  to  ana lyze  the cane  b e fo re  i t  
e n te r s  the c a r r i e r .
A s a n  ou tg ro w th  of p ro b le m s  in cane  sam p lin g  which have r e ­
su lted  f ro m  m ec h a n iz a t io n  of the f ie ld  o p e ra t io n s ,  ex ten s iv e  s tu d ies  
have  b een  d i r e c te d  to w ard  d e te rm in g  the q u a li ty  of the can e  f ro m  a 
sa m p le  r e m o v e d  b e fo re  the cane  e n te r s  the c a r r i e r .  Such s tu d ies  
have d raw n  h e a v i ly  on e x p e r ie n c e  gained in ag ro nom ic  r e s e a r c h  which 
was d i r e c te d  to w ard  d e te rm in in g  the y ie ld  of cane  in the f ie ld .
By g e n e r a l  u sa g e ,  cane q u a li ty  s tu d ies  d i r e c te d  to w ard  e v a lu ­
a t in g  the c a n e  b e fo re  i t  e n te r s  the c a r r i e r  o r  the m ill ing  p ro c e s s  have 
been  c la s s i f i e d  a s  d i r e c t  cane  q u a li ty  d e te r m in a t io n . No such  c l a s s i f i ­
c a t io n  e x is t s  r e l a t iv e  to  q u a li ty  d e te rm in a t io n  of the cane  in  the c a r r i e r .  
F o r  the p u rp o se  of th is  re v ie w , su c h  m ethods a r e  c o n s id e re d  to  be in -  
d i r e c t  can e  q u a l i ty  d e te r m in a t io n .
T h is  s tu d y  is no t  in tended to  c o v e r  a l l  the qua li ty  ev a lua tio n  
m ethods in u se  th roughou t the w o r ld .  It do es  c o v e r  som e of the b e t t e r - 
known s y s te m s  and r e c e n t  d ev e lo p m en ts  in  the su b je c t .  P r im a r i ly ,  
those  m eth ods  of cane  q u a li ty  d e te rm in a t io n  a re  re v ie w e d  which fo rm
the b a s is  fo r  su b se q u e n t  can e  paym en t.  H o w ever ,  c e r t a in  m ethods 
used  in  a g ro n o m ic  r e s e a r c h  a r e  a p p lica b le  to  cane  p aym en t s y s te m s  
and a r e  a l s o  re v ie w e d .
A m ong  the c a n e  grow ing a r e a s  tha t e a r l i e r  re c o g n iz e d  tha t  the 
d e te rm in a t io n  of can e  q u a li ty  is  a n e c e s s a r y  a d ju n c t  to an  eq u itab le  
can e  p ay m e n t sy s te m ^  Q u eens lan d , A u s t r a l i a  is p robab ly  b es t-k now n  
fo r  the  in d i r e c t  CCS s y s te m  — CCS being a  m e a s u r e  of the  c o m m e r ­
c ia l ly  r e c o v e ra b le  s u c r o s e  in the c a n e .  B e ca u se  the CCS s y s te m  is 
h i s to r ic a l ly  s ig n if ic a n t  and e x te n s iv e ly  do cu m en ted  in the l i t e r a t u r e ,  
and b e ca u se  the p ro b lem s e n c o u n te re d  by  the Q ueensland  in d u s t ry  in 
ad ap tin g  the s y s te m  to  chang ing  cond it ion s  of fie ld  h a r v e s t  and i n ­
c r e a s e d  f a c to ry  c a p a c i ty  a r e  co m m o n  to the e n t i r e  in d u s try ,  the 
Q ueens lan d  CCS s y s te m  is rev ie w ed  f i r s t .
The R eunion  SE m ethod of i n d i r e c t  c an e  q u a li ty  e v a lu a t io n ,  
which m e a s u r e s  can e  q u a l i ty  in  t e r m s  of c o m m e r c ia l ly  r e c o v e r a b le  
su g a r  in  the c a n e ,  is  of i n t e r e s t  b e ca u se  i t  h a s  been r e c e n t ly  d e ­
veloped  and  is  b a sed  on a tho ro ugh  and  r ig o ro u s  d e v e lo p m e n t  of the 
co n v en tio n a l  e x t r a c t io n  and re te n t io n  fo rm u la s .
The u se  of the Java  R a tio ,  r e l a t in g  the  s u c ro s e  c o n te n t  of the 
cane  to  the q u a li ty  of the c r u s h e r  ju ic e ,  is p ro b ab ly  the s im p le s t  
m ethod  of in d i r e c t  c a n e  q u a l i ty  ev a lu a t io n .  The South A f r ic a n  s y s ­
te m  u s e s  the  Java  R a tio  to  d e te rm in e  the  s u c r o s e  con ten t  of the  c an e  
d i r e c t ly  f ro m  the s u c r o s e  c o n te n t  of a  c r u s h e r  ju ice  s a m p le .  In
9J a m a ic a ,  the p u r i ty  of the c r u s h e r  ju ice  a long  w ith the Java  Ratio  and 
the c r u s h e r  ju ice  s u c ro s e  a r e  in c o rp o ra te d  into a fo rm u la  to give the 
tons  of can e  per ton  of 9 6 °  s u g a r  (T C /T S ) .
In the P h i l ip p in e s ,  the Java  R a tio  and the c r u s h e r  ju ice  s u c ro s e  
and  p u r i ty  a r e  in c o rp o ra te d  in to  a fo rm u la  to give the p re d ic te d  y ie ld  
o f c o m m e r c i a l  su g a r  pe r  ton of cane  — P / T  o r  p icu ls  of c o m m e r c ia l  
su g a r  per ton  of c a n e .  The se c t io n  on the P h il ipp ines  inc ludes  a  r e f ­
e re n c e  to  the e f fe c t  of f ib e r  on the Java  R a tio .
In M a u r i t iu s ,  can e  q u a li ty  is  e x p re s s e d  in  t e r m s  of the yield 
of 99°  p u r i ty  su g a r  per  c e n t  c a n e .  The p re d ic te d  yield  of su g a r  is  
d e te rm in e d  f ro m  the c r u s h e r  ju ice  and f ib e r  in sp e c t io n s  which a r e  
f a c to re d  to  a b so lu te  ju ice  — and f ro m  w hich the y ield  of su g a r  is c a l ­
c u la te d .
Two m ethods of d i r e c t  cane  qua li ty  d e te rm in a t io n  a r e  d i s ­
c u s s e d  in th is  c h a p te r .  In the co ld  w a te r  e x tra c t io n  p r o c e s s , the cane  
sa m p le  is d i s in te g r a te d  and s u b - s a m p le d .  W eighed p o rt io n s  of the 
su b - s a m p le  and ta p  w a te r  a r e  v ig o ro u s ly  a g ita te d  in a c o n ta in e r  w hich 
is  equipped  w ith r a p id ly  ro ta t in g  b la d e s .  The r e s id u e  and e x t r a c t  a r e  
th en  a n a ly ze d  to d e te rm in e  the s u c r o s e ,  B r ix ,  and  f ib e r  pe r  c e n t  c a n e .  
The Q u een s lan d  W et D is in te g r a to r  m ethod and the South A f r ic a n  Cold 
E x t r a c t io n  p ro c e s s  a r e  c o v e re d  in the r e s p e c t iv e  se c t io n s  on Q u e e n s ­
land and South A f r i c a .  The P o l  R a tio  of H aw aii is d i s c u s s e d  in a s e p ­
a r a t e  s e c t io n .
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The o ther  m ethod  of d i r e c t  can e  q u a li ty  d e te rm in a t io n  invo lves 
the u se  of the t h r e e - r o l l  s a m p le  m i l l . The ap p lica t io n  of the sam p le  
m il l  to can e  q u a li ty  d e te rm in a t io n  a t  the USDA Houm a, L o u is ia n a ,  E x ­
p e r im e n t  S ta tion  is  c o v e re d  in the f in a l  s e c t io n  of th is  c h a p te r .
It is  of i n t e r e s t  to note tha t  the m a jo r i ty  of the s y s te m s  a t te m p t  
to  p r e d ic t  can e  q u a l i ty  in  t e r m s  of r e c o v e ra b le  suga r  in the cane  r a th e r  
than  m e re ly  in t e r m s  of the s u c r o s e  c o n ten t  of the c a n e .  Such a  p r o ­
c e d u re  r e q u i r e s  the in c o rp o ra t io n  in to  the can e  qua lity  fo rm u la  of the 
m il l  e x t ra c t io n  and  the  f a c to ry  re te n t io n .  T h e re  is  a  g row ing  t re n d  to ­
w a rd  e s ta b l is h in g  s ta n d a rd s  of m ill ing  and  boiling house  e ff ic ie n cy .
Such  s ta n d a rd s  p r o te c t  the f a r m e r  f ro m  the low y ields of the in e ff ic ien t  
fa c to ry  and  p e r m i t  the e f f ic ie n t  fa c to ry  to ra p id ly  r e c o v e r  i ts  in v e s t ­
m e n t  in new  e q u ip m en t.  F o r  the p ro p e r  ap p lica t io n  of m il l in g  and  b o i l ­
ing  house  s t a n d a r d s ,  a c c u ra te  c h e m ic a l  c o n tro l  is n e c e s s a r y ,  and in 
m any a r e a s  s ta tu to ry  r e g u la t io n s  r e q u i r e  d ilu te  ju ice  and m a c e ra t io n  
w a te r  m e a s u r in g  d e v ic e s .
M any of the  in d i r e c t  c an e  qu a li ty  d e te rm in a t io n  m ethods now i n ­
c o rp o r a te  f ibe r  in to  th e  ev a lua tio n . T his  exped ien t r e c o g n iz e s  th a t  
w hile  the c r u s h e r  ju ic e  in sp e c t io n s  a r e  a  m e a su re  of ju ice  q u a l i ty , the 
f ib e r  in the  can e  is a  m e a s u re  of ju ice  quan tity  and the m il l in g  r e s p o n s e  
of th e  c a n e .  T h is  t r e n d  h a s ,  to a la rg e  d e g re e ,  d i s c r e d i te d  the Java  
R atio  m ethod w hich  is  b a sed  on c r u s h e r  ju ic e  in spec tio ns  only. The 
o th e r  side  of the co in  is  th a t  m uch  m o te  ex ten s iv e  l a b o r a to ry  c o n tro l
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is n e c e s s a r y  fo r  su c h  f ib e r  d e te rm in a t io n s  a s  c o m p a re d  to the r e l a ­
t iv e ly  s im p le  Jav a  R a tio  m ethod .
T h e re  is  a  c e r t a in  s i m i l a r i t y  in  the  m an n e r  in which s e v e r a l  of 
the cane  ev a lu a t io n  m ethods r e l a t e  the  f a r m e r ' s  c an e  qua li ty  to  a c tu a l  
c o m m e r c i a l  f a c to ry  p e r fo rm a n c e .  F o r  su ch  a c o r r e l a t io n ,  a  fa c to r  is 
d e r iv e d ,  a n d  th is  fa c to r  is ap p lied  to the  f a r m e r ' s  sa m p le  in sp ec t io n s  
to  d e te r m in e  h is  cane  q u a l i ty .  The fa c to r  m ay be d e te rm in e d  w eek ly , 
b i -w e e k ly ,  or fo r  the c r o p  and m ay  be e x p re s s e d  in g e n e ra l  t e r m s  a s  
fo l lo w s :
F a c to r  = F a c to r y  Units________
T o ta l  F a r m e r s '  Units
F o r  su ch  a  fa c to r  to  be r ig o r o u s ly  c o r r e c t ,  
the f a r m e r s '  un its  (a s  s u c ro s e  per c e n t  
c a n e ,  s u g a r ,  e t c . )  should  inc lude  both the 
ind ependen t and fac to ry -o w n e d  c a n e .
Then:
E a c h  F a r m e r ' s  = E a c h  F a r m e r ' s  Units x  F a c to r
Cane Q u a l i ty
In the r e c e n t  m o d if ica tio n s  to  the Q ueens land  CCS s y s te m ,  the 
f a r m e r s '  un its  a r e  CCS units  a s  c a lc u la te d  f ro m  the CCS fo rm u la ,  
w hile  the fa c to ry  un its  a r e  CCS units  a s  d e te rm in e d  f ro m  the a c tu a l  
f a c to ry  p e r f o rm a n c e .
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S im i la ry ,  in  the R eunion  s y s te m ,  the f a r m e r s '  SE a r e  ob tained  
f ro m  the SE fo rm u la ,  w hile  the f a c to ry  SE is  obtained f ro m  the a c tu a l  
f a c to r y  p e r fo rm a n c e .
L ik e  the Q u e en s la n d  CCS m ethod , the R eunion  SE s y s te m  in ­
c o r p o r a t e s  c e r t a i n  a s su m p t io n s  a s  to  f a c to r y  e f f ic ie n ty  in  the fo rm u la .  
H o w ever, the Reunion  s y s te m  goes a  s te p  f a r th e r  and r e q u i r e s  m in im um  
le v e ls  of f a c to ry  e f f ic ie n c y  in d e te rm in in g  the  fa c to ry  SE f ro m  a c tu a l  
p e r fo r  m ance .
QUEENSLAND 
(The CCS and  W et D is in te g ra to r  M ethods)
S o c ia l ,  E c o n o m ic ,  and L e g is la t iv e  S y s tem s
Q u e en s la n d , w ith ab o u t  32 f a c to r i e s ,  acco u n ts  fo r  about 95 per 
c e n t  of the to ta l  A u s t r a l ia n  su g a r  p ro d u c tio n . New South W ales a c ­
coun ts  for the re m a in in g  5 per c e n t .  A bou t one h a lf  of the A u s t ra l ia n  
r a w  su g a r  f a c to r ie s  a r e  c o o p e ra t iv e ly  owned while the re m a in in g  
f a c to r ie s  a r e  p r iv a te ly  owned, *
S ta tu to ry  c o n tro l  of the Q u eens land  in d u s t ry  d a te s  b a ck  to  1915 
w ith  the  e s ta b l is h m e n t  o f  the S ugar Cane P r i c e s  B o a rd , which w as  s e t  
up fo r  the  p u rp o se  of a d m in is t r a t in g  can e  qu a li ty  e v a lu a t io n  and cane
^R oberto  G o n z a le s -R iv e ra ,  In fo rm e  Sobre  E l  V ia je  A u s t r a l i a , 
H a w a i i , E s ta d o s  Unidos de  A m e r i c a , (R e im p re so  de la XXIV M e m o ria  
A nua l de  la A so c ia t io n  d e  T e c n ic o s  A z u c a r e r o s  de  C uba , 1950), pp. 
12-13.
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p ay m e n t.  The c u r r e n t  c o n tro l  of the in d u s t r y  em b o d ies  the fo llow ing 
p r in c ip le s  in the R egula tion  of Sugar C ane  P r i c e s  A c ts ,  1915 to 1954:
1. The p r ic e  of s u g a r  is d e te rm in e d  by the g o v e rn ­
m en t.
2. The p r ice  of c a n e  is f ixed  in r e la t io n  to the 
p r ic e  of s u g a r .
3. P la n te r s  a r e  a s s ig n e d  by a r e a  to a p a r t ic u la r  
f a c to ry  and a r e  r e q u i r e d  to supply  cane  on ly  to 
th a t  fa c to ry .
4 . F a c to r i e s  a r e  c o m p e l le d  to a c c e p t  cane  f ro m  
the p la n te rs  in  th e i r  a s s ig n e d  a r e a .
C o n tro l  r e s t s  in the h and s  of a  C e n t r a l  and  L o ca l  Cane P r i c e s  
B o a rd s .  T h ese  b o a rd s  make the a s s ig n m e n ts  of p la n te r s  to  the f a c to ­
r ie s ,  and th ro u g h  a w a rd s  in e a c h  a r e a  s e t  the can e  volum e for the 
p la n te r ,  the co nd it ion s  d ea ling  w ith  the supply  and  d e l iv e ry  to  the 
f a c to r y ,  s a m p lin g  d e ta i l s ,  and  the  p ro v is io n s  for can e  p ay m en t.  The 
findings and  a w a r d s  of the b o a rd s  a r e  p e r io d ic a l ly  pub lished  in the 
Q u e en s la n d  G a z e t te  — a g o v e rn m e n t  pub lica tion .
"Cane T e s t e r s "  a t  e a c h  f a c to r y  — em ployed  by the C e n t r a l  B oard  
— o v e rs e e  can e  w eigh ing , s a m p lin g ,  a n a ly s i s ,  and  the c l e r i c a l  w o rk  a s  
th e s e  f a c to r s  a f f e c t  paym ent fo r  ,the c a n e .
S ugar c a n e  production  in  Q u eens land  is  e s s e n t i a l l y  by s m a l l
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ind ep en d en t p l a n t e r s .  The m ed ian  s iz e  f a r m  is  abou t 60 a c r e s .  A few
f a c to r ie s  grow a  s u b s ta n t ia l  a m o u n t  of a d m in is t r a t io n  cane , but the
m a jo r i ty  grow no c a n e .^
T h e re  a r e  about 80uu a s s ig n m e n ts  ( fa rm s)  w ith  a to ta l  a r e a  of
n e a r ly  600, UUO a c r e s .  T o ta l  s u g a r  p rod uc tion  a v e ra g e s  about
l ,2 0 0 ,0 0 u  long tons annually  of w hich about 650 ,000  long tons a r e  ex -
3
p o r te d  and  the r e m a in d e r  co n sum ed  lo ca lly .
C ane  is  p red o m in an t ly  hand h a rv e s te d .  T r a n s p o r ta t io n  is  p r i ­
m a r i ly  by p r iv a te ly  owned ra i lw a y  s y s te m s  ca l le d  t ra m w a y s  -  the c a r s  
having a  n o m in a l  cap ac i ty  of 2 to 3 to ns . A l te rn a t iv e  t r a n s p o r ta t io n  is  
by public  ra i lw a y  in  w hich the c a r s  a v e ra g e  6 to 12 to n s .  Some cane is  
t r a n s p o r t e d  by t r u c k s  ( l o r r i e s )  rang ing  in  cap a c i ty  f ro m  5 to 7 t o n s .4
Sam pling
E a c h  sh ip m en t of cane  is  a c c o m p a n ie d  by a  " t ru c k "  t ick e t  
showing n a m e , d a te ,  f ie ld , v a r ie ty ,  c la s s  (p lant o r  ra to o n ) ,  and 
w h e th e r  b u rn ed  o r  g re e n  cane .
D epending on the s iz e  of the sh ip m en t,  sam p lin g  m ay  be c o n ­
tinuous o r  spo t.  C ontinuous sam p lin g  is  p ra c t ic e d  w h e re  the d e l iv e r ie s
2I b i d . , 1. 12.
3
J .  L .  C lay ton , " T h e  Q u een s lan d  S y s tem  of Cane P a y m e n t ,"  
P ro c e e d in g s  of the  T en th  C o n g re s s  of the In te rn a t io n a l  Society  of 
Sugar C ane  T e c h n o lo g is t s , (1959), p. 205.
4Ib id . ,  pp. 207-208 .
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a r e  r e l a t iv e ly  la rg e  in  s iz e  and few  in  n u m b e r .  Sam pling  is  c o n t in u ­
ous th roughou t p a s sa g e  of the sam e  c o n s ig n m e n t  th roug h  the m il l .  A 
" s a m p le "  m ay c o n s t i tu te  f ro m  5 to 50 tons , b u t  g e n e ra l ly  a v e r a g e s  15 
to  35 to n s .  The sa m p lin g  m ay be  au to m atic  th rou gh  e m p lo y m e n t  of the 
"S iv y e r"  s a m p le r .  T his  dev ice  is  a c tu a te d  a s  e a c h  d e l iv e ry  e n te r s  the 
c a r r i e r  and p e r fo rm s  th e  e n t i r e  sa m p lin g  o p e ra t io n s  w ithou t hu m an  
a s s i s t a n c e . ®
F a c to r i e s  which r e c e iv e  a  h igh  f re q u e n c y  o f s m a l l  s iz e  can e  
d e l iv e r i e s  use  sp o t  sa m p lin g .  H e re  e v e ry  ten th , tw e lf th , or f i f te en th  
ton supp lied  by a  p lan te r  c o n s t i tu te s  a  sa m p le  load . F o r  t r a m  c a r s  
this m ay  m ean th a t  e v e r y  fifth  or s ix th  t r a m  c a r  is taken  a s  a " s a m p le " ,  
and c o l le c t io n  of ju ice  p ro c e e d s  d u r in g  the m il l in g  of the c a r  only . 
L a r g e r  f a c to r ie s  have found i t  n e c e s s a r y  to  c o n so lid a te  s e v e r a l  t r a m  
c a r s  in to  a  m in im um  u n it  fo r  s a m p lin g .
T es tin g  and E v a lu a t io n
The s ta n d a rd  of c a n e  q u a l i ty  in  Q ueensland  is  CCS, ( C o m m e r ­
c ia l  C ane  S u g a r) .  T ec h n ic a l ly ,  CCS is  de fined  a s  th a t  p e rc e n ta g e  by 
w eigh t of a  sh ip m e n t  of c a n e  w h ich  would be  r e c o v e r e d  a s  pure  s u c r o s e  
if  m ill ing  and bo iling  h o u se  o p e ra t io n s  w ere  conducted  a t  a  p r e s c r ib e d  
lev e l  o f e f f ic ie n c y .  CCS thus r e p r e s e n t s  a th e o re t i c a l  y ie ld .  The CCS 
fo rm u la ,  d e v is e d  in  1888 and in c o rp o ra te d  in  the o r ig in a l  1915 s ta tu to ry
5Ib id . ,  p . 208
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r e g u la t io n s ,  in i ts  s im p le s t  fo rm  s ta te s  th a t  the s u c r o s e  r e c o v e ra b le  
f ro m  a  g iv en  q u a n ti ty  of c an e  (CCS) is le s s  than  the s u c r o s e  p r e s e n t  
in  the c a n e  by an  a m o u n t  e q u a l  to  one h a lf  of the so lub le  im p u r i t ie s  in  
the ju ice  in  the c a n e .
CCS = S u c ro se  in C ane  ~ D is so lv e d  Im p u r i t ie s  in Cane
2
T o m ake the fo rm u la  a d ap tab le  to ro u t in e  sa m p lin g ,  the q u a li ty
of the f i r s t  e x p re s s e d  ju ic e  and  the f ib e r  c o n te n t  of the c a n e  a r e  i n ­
c o rp o r a te d  in to  the b a s ic  fo rm u la  th rough  f a c to r s  to give the cane  
q u a l i ty  fo rm u la  in i ts  w e ll-know n  fo rm ,
CCS = P  (100 -  (F + 5) -  1 B (100 -  (F + 3) -  P  (100 -  (F +
2 Too Too
or
CCS = 3 p f l  -  F  + 5 -  1 B 1 - F  + 3
2 100 2 100
w h e re :  P  is  the pol (a p p a re n t  s u c ro s e )  % f i r s t  e x p re s s e d
ju ic e .
B i s  the B r ix  % f i r s t  e x p re s s e d  ju ic e .
F  i s  the f ib e r  % c a n e .
A c lo s e  in sp e c t io n  of the above fo rm u la  r e v e a l s  th a t  i t  i n c o r p o r ­
a t e s  the  fo llow ing  th e o r e t i c a l  a s s u m p t io n s :
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1. B a s is  fo r  the fo rm u la  is the to ta l  ju ice  in  the 
c a n e  (ab so lu te  ju ic e ) .
2. T o ta l  ju ic e  (abso lu te  ju ice) per  c e n t  can e  
= 100 -  f ib e r  pe r  c e n t  c a n e .
3. If  the f i r s t  e x p re s s e d  ju ice  in sp e c t io n s  a r e  
ap p lied  d i r e c t ly  to the ab so lu te  ju ice  p e r  cen t  
c a n e ,  h ig h e r  B r ix  and pol per c e n t  can e  than  
a c tu a l  (or pseudo  v a lu es)  a r e  o b ta in ed . T h e r e ­
fo r e ,  to  obtain  the  to ta l  B r ix  and  pol in the c a n e ,  
th r e e  p e r  c e n t  and  five pe r  c e n t  of the B r ix  and 
po l in the f i r s t  e x p re s s e d  ju ice  a r e  s u b tra c te d
f ro m  the pseudo B r ix  and  pol in the c a n e .
4. S u c ro se  lo s s e s  in  b a g a sse  (m ill ing  lo s s e s )  and 
in  mud a r e  n i l .
5. E v e r y  pound of so lub le  n o n - s u g a r s  in can e  
c a r r i e s  w ith  i t  in to  f ina l m o la s s e s  o n e -h a lf  
pound of s u c r o s e .
The F r o n t  R o lle r  Ju ice  -  S t ick  F ib e r  CCS -  F o r  m any  y e a r s  
the  f ro n t  r o l l e r  ju ice  — s t ic k  f ib e r  CCS s y s te m  h a s  b een  used
for cane  q u a l i ty  a s s e s s m e n t .  The ju ice  s a m p le ,  a s  the nam e
im p l ie s ,  is  taken  f ro m  a two r o l l  c r u s h e r  or f ro m  the f r o n t  
r o l l  of a th re e  r o l l  c r u s h e r .  A p p ro p r ia te  f ib e r  co n te n ts  a r e  
a p p lied  to the CCS fo rm u la .  T h ese  f ib e r  v a lues  r e p r e s e n t  the
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sp ec if ic  v a r i e ty ,  c l a s s ,  and c o n d it io n  of the  c a n e .  The 
f ib e r  va lues  have  been  d e te rm in e d  p re v io u s ly  f ro m  d i r e c t  
f ib e r  d e te rm in a t io n s  on s ta lk s  of c a n e  w hich  have b e e n  r e ­
m oved f ro m  " s a m p le "  c a r s  and s e g re g a te d  a c c o rd in g  to
v a r ie ty ,  w h e th e r  p lan t o r ra to o n , an d  w hether b u rn ed  or 
6
g re e n .  In i t s  s i m p le s t  a p p lic a t io n ,  only two f ib e r  f ig u re s  
a r e  u sed , i . e . ,  " h a rd "  cane  and  " s o f t"  c a n e .
The CCS so  d e te rm in e d  is  a p p lied  d i r e c t ly  to  the B o a rd  
A w ard  Cane P r i c e  S c a le .
The Ind iv idua l F ib e r  a n d  Ju ice  W eigh t CCS — With the a d ­
ven t of ju ice  s c a le s  and  the su b s e q u e n t  m o re  p re c i s e  c h e m ­
ic a l  c o n tro l ,  in ad e q u ac ie s  began  to a p p e a r  in the F r o n t  
R o l le r  — S tick  F ib e r  CCS m ethod . P a r t i c u la r ly  ev iden t 
w e re  d i s c r e p a n c ie s  be tw een  u n d e te rm in e d  lo s s e s  by the 
ju ice  s c a le s  an d  those  b ased  on the CCS m ethod c u r r e n t ly  
in u s e .  T his  t r e n d  w as a g g ra v a te d  by  m ech an iza t io n  of
h a rv e s t in g  o p e ra t io n s  in som e a r e a s  and d e la y  be tw een
7
burn ing  and m il l in g  of c a n e .
^E . R. B ehne, " T h e C . C . S .  F o r m u l a , "  Cane G ro w e rs  
Q u a r te r ly  B u lle t in , (A p ri l ,  1948).
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G. A . A n d e rso n ,  "T he Ju ice  S c a le s  -  Ind iv idua l F ib e r  
S y s tem  fo r  the D e te rm in a t io n  of Cane Q u a li ty ,  " P ro c e e d in g s  of 
the T en th  C o n g re s s  of the In te rn a t io n a l  S o c ie ty  of Sugar Cane 
T e c h n o lo g is t s , (1959), p. 182.
C hanges  in the CCS m ethod w e re  p e rm it te d  by a n  a m e n d ­
m ent to R eg u la tio n  51. T his  a m e n d m e n t  in c o rp o ra te d  r e v i ­
s io n s  in the m ethod of d e te rm in in g  f ib e r  and p e rm i t te d  the 
ju ice  s c a le s  to  be used  a s  c o n tro l  to d e te rm in e  a c o r r e c te d  
CCS.
Under the  a m en d ed  s y s te m ,  w eekly  f ib e r  d e te rm in a t io n s  
a r e  m ade fo r  the ind iv idua l p la n te r s .  F o r  th is ,  ran d o m  
sa m p le s  of can e  a r e  re m o v e d  f ro m  the c a r r i e r  a f te r  knifing 
and sh re d d in g ,  and  the f ib e r  c o n te n t  is  d e te rm in e d .  The 
a v e ra g e  f ib e r  for e a c h  p lan te r  f ro m  th re e  c o n se c u t iv e  w e e k s 1 
d e te rm in a t io n  is in c o rp o ra te d  in to  the p la n te r 's  CCS fo rm u la  
a long  w ith the f ro n t  r o l l  ju ice  a n a ly s is  f ro m  each  c a n e  d e ­
l iv e r y .
In a d d it io n , a w eekly  f a c to r y  CCS is  d e te rm in e d ,  which is
b a sed  on the m e a s u r e m e n t  of the c a n e ,  m a c e ra t io n  w a te r ,  and
m ixed ju ic e .  The f a c to r y  CCS r e t a in s  the c o n c e p t  th a t  the
pu re  r e c o v e ra b le  s u c r o s e  is e q u a l  to pol in cane  m inus ha lf  the
so lub le  im p u r i t i e s .  H o w ev e r ,  in s te a d  of u s ing  f a c to r s ,  the pol
and  B r ix  a r e  ob ta ined  f ro m  the f a c to ry  c o n tro l  m e a s u re m e n ts
8and c a lc u la t io n s .
A t  w eek ly  in te rv a ls  the a v e r a g e  p l a n t e r s '  CCS is  d e t e r ­
m ined  f ro m  the  CCS fo r  e a c h  p la n te r  by  the CCS fo rm u la .  T h is
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CCS is c o m p a re d  w ith the a v e ra g e  fa c to ry  CCS. The r a t io  
of the two thus c o n s t i tu te s  a  c o r r e l a t io n  fa c to r :
C o r r e la t io n  = W eekly  A v e ra g e  F a c to r y  CCS 
F a c to r  W eekly  A v e rag e  P la n te r  CCS
A fa c to re d  CCS fo r  e a c h  p lan te r  is  then  obtained  by  a p ­
plying the  c o r r e l a t io n  fa c to r  to  h is  CCS d e te rm in a t io n  for 
9the w eek .
D i r e c t  A n a ly s is  of Cane by The W et D is in te g r a to r  M ethod
A s an  a l te rn a t iv e  to  the CCS m ethod of cane  e v a lu a t io n ,  the 
B u re a u  of Sugar E x p e r im e n t  S ta tions  h as  u n d e rta k en  a study  devoted  
to  d i r e c t  a n a ly s is  of m ill  feed . "The "wet d i s in te g r a to r ,  " w hich has 
developed  f ro m  these  s tu d ie s ,  c o n s i s t s  of a v e r t i c a l  sh a f t  ro ta t in g  a t  
6000 rp m  in a c o n ta in e r  13 inches  h ig h  and 11 inches  in  d i a m te r .  The 
sh a ft  c a r r i e s  th re e  s p r in g  s t e e l  b la d e s  5 inches  long and  sp a ce d  1/2 
inches a p a r t .  The b lades  a r e  s e t  a t  the  end of the sh a f t  a lm o s t  a t  the 
bottom  of the c o n ta in e r .
A ten ta t iv e  m ethod of o p e ra t io n  in c lu d es  sam p lin g  and  c o m p o ­
s i t in g  the sa m p le  of cane  to the f i r s t  m il l  of the tan d em . The c o m ­
posited  can e  is  m ixed , q u a r t e r e d  and  s u b - s a m p le s  to a p p ro x im a te ly  
4 kg. F r o m  th is  s u b - s a m p le ,  a 2 kg. po rt io n  is taken for pol and B rix
^C lay ton , op. c i t . , p. 210.
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a n a ly s e s  w ith  the d i s in te g r a to r ,  and  the r e m a in d e r  is u sed  fo r  m o is ­
tu re  d e te rm in a t io n .  The 2 kg. s a m p le  and 8 kg. of w a te r  a r e  p laced  
in a d i s in te g r a to r  and  pulped fo r  30 m in u te s .  B r ix  of the  e x t r a c t  is  
d e te rm in e d  by  p y c n o m e te r  and po l by H o rn e 's  d ry  lead .
M o is tu re  is  d e te rm in e d  b y  d ry in g  a  h a m m e r - m i l l e d  sa m p le  fo r 
th re e  h o u rs  a t  105°C. in a  S p encer Oven.
P o l  and  B r ix  per  c e n t  C ane  a r e  c a lc u la te d  by fo r m u la s  which 
in c o rp o ra te  the  B r ix  and pol in sp e c t io n s  of the e x t r a c t ,  the m o is tu re  
pe r  c e n t  c an e  and  a s s u m p t io n s  on the h y g ro sco p ic  m o is tu re  co n ta ined
4 1 0in the c a n e .
T en ta t iv e  o b se rv a t io n s  of d i r e c t  c a n e  ev a lu a t io n  by the W et D i s ­
in te g ra to r  m ethod  o p e ra te d  in p a ra l le l  w ith  ju ic e  w eight c o n tro l  in d ica te  
th a t  the r e s u l t s  of the d i r e c t  ev a lu a t io n  do  n o t  a g re e  w ith  th o se  b ased  
on ju ic e  w e ig h t  c o n tro l .  T h is  su g g e s ts  a p o ss ib le  fu n d am e n ta l  d i f f e r ­
ence  be tw een  the e f fe c ts  of m ill ing  on one hand and of pulping on the 
11o t h e r .
A n d e rso n  c i t e s  som e  p r a c t ic a l  d isa d v a n ta g e s  to the  d i r e c t
12m ethod of c a n e  ev a lua tion :
*°R . D ie c k e ,  " In v es tig a tio n s  with the W et D is in te g r a to r  fo r  the 
D i r e c t  A n a ly s is  of C an e , " P ro c e e d in g s  of the T en th  C o n g re ss  of th e  
In te rn a t io n a l  S oc ie ty  of S ugar Cane T e c h n o lo g is ts ,  (1959), pp. 169- 
173.
^ C la y t o n ,  op. c i t . , p. 211 .
^ A n d e r s o n ,  oj>. c i t . , p. 185.
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1. W ith the Wet D is in te g ra to r  m ethod , a  c o n s id e ra b le  
in c r e a s e  in  the l a b o r a to r y  s ta f f  w ill be n e c e s s a r y .
2 . R ou tine  p y c n o m e te r  B r ix  d e te rm in a t io n s  w ill  r e ­
q u i re  a  h ig h e r  d e g re e  o f s k i l l  on the p a r t  of the 
l a b o r a to ry  s ta f f  th an  a t  p re s e n t .
M isc e l la n e o u s  C om m en ts
T he g e n e r a l  p ro b lem  of ra p id ly  chang ing  cond itions  in the i n ­
d u s t r y  on a can e  p aym en t s y s te m  h a s  b e e n  w e ll  e x p re s s e d  by C layton:
" F o r  m any y e a r s  Q u een s lan d  h as  en joyed  a sam p ling  
sy s te m  w hich  was c o m p a tib le  w ith  the o p e ra t io n  of 
h a rv e s t in g  and t r a n s p o r t  of the c a n e ;  a  q u a li ty  fo rm u la  
w hich , though no t p e r f e c t ,  gave a  h igh  d e g re e  of s a t i s ­
fac t io n ;  and  a p aym en t fo rm u la  b a sed  on sound p r i n ­
c ip le s .
"E ven ts  have  c o n s p i r e d  to  u p se t  the sm o o th  w ork ing  
of th is  m a c h in e ry .  The in d u s t ry  h as  expanded  c o n ­
s id e ra b ly  s in ce  1950 and  c ru s h in g  r a t e s  have  s o a re d ,  
b u t  the un it  d e l iv e ry  o f c a n e  r e m a in s  a b o u t  the s a m e .
Both the s iz e  of the a v e ra g e  f a r m  and the n u m b er  of 
f a r m s  have r i s e n  s u b s ta n t ia l ly .  The need  fo r  s t r e a m ­
lin ing  the hand ling  of c an e  i s  m o re  p r e s s in g  and the 
b u rd en  of the sa m p lin g  s y s te m  is  beco m ing  m o re  
o n e ro u s .  M e c h a n ic a l  h a rv e s t in g  is  on the h o r iz o n  
and m igh t w e ll  have  m ade m o re  r a p id  s t r i d e s  in the 
in d u s t ry  but fo r the f a c t  th a t  u nder m any c i r c u m ­
s ta n c e s  i t  would c a l l  fo r  s u b s ta n t ia l  m odif ica tion  of 
the p r e s e n t  paym ent s y s te m .
E ffe c t  of W ash  W ater on CCS — A 1956 C i r c u la r  of the Q ueen s lan d  Cane 
G r o w e r s '  C ou nc il ,  in  d i s c u s s in g  the  p ro b lem  of fie ld  so i l  in the  can e
13 C lay ton , oj>. c i t . , p . 211.
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e n te r in g  the ta n d e m , su g g es ted  the  a p p lica t io n  o f a  CCS c o r r e l a t io n
fa c to r  to  c o m p e n sa te  for w ash  w a te r  ap p lied  to  can e  in the c a r r i e r .
With su ch  a n  a p p ro a c h ,  a l l  cane  would have  to be w ashed  to p rov ide
14a c o n s ta n c y  of f a c to r s .
E f fe c t  of D i r t  on C an e  W eight and  Ju ice  B r ix  — A n d e r s o n  d i s c u s s e s  
s tu d ie s  on the  effect of su sp en d ed  so i l  and o th e r  in so lub le  so lid s  ~ 
c o l le c t iv e ly  r e f e r r e d  to a s  d i r t .  D i r t  in  th is  c a s e  was d e te rm in e d  by 
c e n tr ifu g in g  ju ice  s a m p le s  and d ry in g  the d e p o s i t .  D i r t  am oun ted  to
0. 5 per c e n t  of m ixed  ju ic e  in 1957 and 0 .66  per  c e n t  in 1958. By
m aking B r ix  in sp e c t io n s  on c e n tr ifu g e d  and  un cen tr ifu g ed  ju ice
s a m p le s ,  i t  w as found th a t  the B r ix  in fla tion  due to  d i r t  w as 0 .21  units
in 1957 and 0 .3 4  u n i ts  in  1958. T h is  c o r r e s p o n d e d  to 0 .7  per  c e n t  and
151. 1 per  c e n t  CCS re s p e c t iv e ly .
R EUNIO N 16 
(The SE Method)
S o c ia l ,  E c o n o m ic ,  and  L e g is la t iv e  S y s tem s
F o u r te e n  f a c to r ie s  on the Is land  p roduce  abou t 175, 000 tons of
^ Q u e en s la n d  Cane G r o w e r s 1 C o u n c il , C i r c u l a r  No. "D" 6 , 
(M a rch  29, 1956), p. 3.
^ A n d e r s o n ,  0£. c i t . , p. 184.
16E .  Hugot, "Cane P a y m e n t  on a  Q u a li ty  B a s is ,  An E x tr a c ta b le  
S ugar F o r m u la  in R eun ion , " T he In te rn a t io n a l  S ugar J o u r n a l , LVII
(1955), pp. 187-190.
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ra w  su g a r  an n u a lly .
The in d u s t ry  is  su b je c t  to le g is la t iv e  c o n tro l  th rough  the C e n tre  
T echnique de la Canne e t  d u  S u c re ,  a  b ra n c h  of the D e p a r tm e n t  of 
A g r ic u l tu r e .  C h e m is ts  of the C e n tr e  T echn ique  a r e  p laced  a t  each  
f a c to ry  d u r in g  the g rind in g  s e a s o n .
A bou t tw o - th ird s  of the Is land  cane  is grown by independen t 
p la n te r s  while the r e m a in in g  o n e - th i rd  is c u l t iv a te d  on e s t a t e s  owned 
or le a se d  by  the f a c to r ie s .
F o r  p u rp o se s  of a d m in is te r in g  can e  r e c e i p t s ,  th ree  c a te g o r i e s  
of can e  supp ly  a r e  re c o g n iz e d ,  i . e . ,  la rg e  g ro w e rs  p rodu c in g  over 
2 , 0 0 0  tons of cane  per  s e a s o n  (and whose can e  d e l iv e r ie s  a r e  an a ly zed  
s e p a ra te ly ) ;  g roup s  of two or s e v e r a l  g ro w e rs  jo ined  to g e th e r  to r e a c h  
2, 000 tons; and  reg io n s  m ade up of s m a l l  g r o w e r s .  The in sp e c t io n s  of 
can e  d e l iv e re d  by groups and  re g io n s  a re  ap p licab le  to  a l l  g ro w e rs  in 
the g ro u p  or r e g io n .
C ane is  n o rm a l ly  d e l iv e re d  by t r u c k s ,  and  one tru ck lo ad  c o n ­
s t i tu te s  a  " d e te rm in a t io n "  or b a s is  fo r  s a m p le .  S m a ll  g ro w e rs  d e l iv e r  
by o x - c a r t ,  and  4 to 5 c a r t lo a d s  a r e  n e c e s s a r y  to m ake a " d e t e r m in a ­
t io n " .
Sam pling
C ane in  the c a r r i e r  is m a rk e d  w ith  lim e  to  indicate  the b e ­
ginning and end of a  d e l iv e ry  fo r  s a m p lin g .  Sam pling  is continuous 
while the t ru ck lo ad  or c a r t - c o m  b ination  p a s s e s  th roug h  the c r u s h e r .
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A c r u s h e r  ju ice  sa m p le  is  c o l le c te d  f ro m  each  " d e te rm in a t io n " .  T he 
f ib e r  in sp e c t io n s  a r e  m ade le s s  f r e q u e n t ly  — one for e v e ry  two or 
th r e e  ju ice  a n a ly s e s .
T e s t in g  and E v a lu a t io n
The s ta n d a rd  of c a n e  q u a l i ty  in R eun ion  is SE (E x tra c  table
S u g a r) .  SE is d e fined  a s  the c o m m e r c i a l  r a w  su g a r  of 9 7 °  t i t r e  p e r
c e n t  cane  th a t  should  be ob ta ined  f ro m  a c a n e  d e l iv e ry  by a  f a c to r y  of
1795 per  c e n t  e x t r a c t io n  and 100 bo iling  h ou se  e ff ic ie n cy .  SE thus 
r e p r e s e n t s  a  th e o r e t i c a l  y ie ld .
The R eunion  can e  q u a li ty  fo rm u la  which was deve lo ped  by E .  
Hugot, is  e x p r e s s e d  a s  fo llow s:
S E = K x B 1 ( P x —3 0) ( 1 - 1 .4f)
100
w h e re :  SE is  c o m m e r c i a l  su g a r  of 9 7°  t i t r e ,  % c a n e .
18B j  is  the B r ix  of the f i r s t  e x p r e s s e d  ju ic e .
P j  is  the a p p a re n t  p u r i ty  of the f i r s t  e x ­
p r e s s e d  ju ic e .
f is  the p a r t s  o f f ib e r  p e r  100 p a r t s  of c a n e .
K is the fa c to ry  E ff ic ie n c y  C o e ffic ien t .
T i t r e  = s u c r o s e  -  2 x  g lu co se  -  4 x  a s h .
^ C r u s h e r  ju ice  in sp e c t io n s  in c lude  B r ix  by h y d ro m e te r  and  
a p p a re n t  s u c ro s e  (pol). While the t e r m  s u c r o s e  is u sed  fo r  s im p lic i ty  
th rough ou t the d is c u s s io n  of the fo rm u la ,  the a u th o r  n o te s  tha t th is  is  
the  a p p a r e n t  v a lu e ,  i . e . ,  the pol.
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B a s is  for the SE fo rm u la
1. T he  fo rm u la  is  d eve loped  f ro m  the a b so lu te  ju ic e  in  the  
c a n e .  The a b so lu te  ju ic e  q u a l i ty  is  in f e r r e d  f ro m  the 
c r u s h e r  ju ice  in sp e c t io n s  and  the f ib e r  c o n te n t  of the  
c a n e .  F a i r l y  fixed r a t i o s  of the f i r s t  e x p re s s e d  ju ice  
and ab so lu te  ju ice  B r ix  and  p u r i ty  a r e  a s s u m e d .  Thus 
S, the s u c r o s e  pe r  c e n t  can e  has  the  fo rm :
s = B o ^ o  
100
or
S = K X B x P ^  (1 - f )
100
w h e re :  S is  the s u c r o s e  % c a n e .
BQ is  the B r ix  of the ab so lu te  ju ic e .
P Qis the  p u r i ty  of the ab so lu te  ju ic e .
B j i s  the B r ix  of the f i r s t  e x p re s s e d  ju ic e .
P j  is  the p u r i ty  of the f i r s t  e x p re s s e d  ju ic e .
K j is  a  co m b in ed  c o e f f ic ie n t  r e l a t in g  th e  f i r s t  
e x p r e s s e d  ju ic e  B r ix  to the ab so lu te  ju ice  
B r ix  and the f i r s t  e x p re s s e d  ju ic e  p u r i ty  to  
the a b so lu te  ju ice  p u r i ty .
2 . The above fo rm u la  fo r  s u c r o s e  pe r  c e n t  can e  is a d ju s te d  
to  a c c o u n t  fo r  a  s ta n d a rd  e x t ra c t io n  and lo s s e s  in  m uds
and u n d e te rm in e d  lo s s e s .  The s ta n d a rd  e x t r a c t io n  is  a 
95 pe r  c e n t  re d u c e d  e x t r a c t io n  a t  12.5 pe r  c e n t  f ib e r  in 
c a n e .  L o s s e s  in muds and u n d e te rm in e d  lo s s e s  a r e  
a cco u n ted  fo r  by  a  fa c to r  K£. H ence the s u c r o s e  per  
c e n t  c a n e ,  E ,  obtained  a f te r  a s ta n d a rd  e x t r a c t io n  and 
a f te r  acc o u n tin g  for u n d e te rm in e d  lo s s e s  and lo s s e s  in 
m uds i s :
E = K j K2 B j P j (1 -  f) (1 -  0. 4 f )
Too
3. The s ta n d a rd  r e te n t io n  is  developed  through  the u se  of 
the SJM  fo rm u la  and  a boiling  house  e f f ic ie n cy  of 100. 
E s s e n t ia l ly ,  the m ixed  ju ice  p u r i ty  is  fa c to re d  f ro m  the 
f i r s t  e x p r e s s e d  ju ice  p u r i ty ,  P]_, th rough  a fa c to r  
and a s s u m in g  a  f in a l  m o la s s e s  p u r i ty  of ab o u t 2 9 .
Sugar of 100 p u r i ty  is  a s s u m e d .  T hese  a d ju s tm e n ts  
give the b as ic  f o r m u l a : ^
SE = K j K3 B x (1 -  1 .4f) ( P x -  30)
( 100 “ )
o r
SE = K B j (1 -  1.4f) ( P j  — 30)
( 100 >
197While n o t  m en tioned  in the a r t i c l e ,  i t  a p p e a r s  th a t  K3 m u s t  
a l s o  a c c o u n t  for f a c to r in g  the  yield f ro m  pure  s u c ro s e  per c e n t  cane  
to  c o m m e r c i a l  su g a r  p e r  c e n t  c a n e .
A p p lica tio n  o f the SE F o rm u la  — The d e te rm in a t io n  of the SE for e a c h  
g ro w e r ,  group , or re g io n ,  involves the follow ing s te p s :
1. A c ro p  a v e ra g e  Cane C o effic ien t  of Q ua lity  Z r , is 
d e te rm in e d  for each  g ro w e r ,  g roup , or r e g io n .
Zr  = B 1 ( P i “  30> ^  -  U 4 f)
( 100 )
2. The w eighted  a v e ra g e  C o e ff ic ie n t  of Q ua lity ,  Z , is 
d e te rm in e d  for a l l  d e l iv e r ie s  by m ultip ly ing  Z r  t im e s  
the tons of cane  d e l iv e re d  by each  g ro w e r ,  g roup , or 
re g io n ,  T , and su m m in g  the p rod uc ts  fo r Sum Z r  x  T , 
T h is  sum  is d iv ided  b y  the to ta l  tons of can e  d e l iv e re d  
to the f a c to ry ,  T to ta l .
Z = Sum Z x T m ______ r
T to ta l
3. The fa c to ry  E ff ic ie n cy  C o e ffic ien t ,  K, is d e te rm in e d  by 
d iv id ing  the a c tu a l  fa c to ry  yield of 97° c o m m e r c ia l  
su g a r  per c e n t  c a n e ,  R m , by the w eighted  a v e ra g e  c o ­
e ff ic ie n t  of Q u a lity ,  z m .
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4 . The SE for e a c h  g ro w e r  is  then d e te rm in e d  by m u lt ip ly ­
ing the g r o w e r 's  C an e  C o e ff ic ie n t  of Q u a lity ,  Z r , by  
the f a c to r y  E ff ic ie n c y  C o e ff ic ien t ,  K.
S E (g row er)  " ^  E r  
H o w e v e r :
a .  The E ff ic ie n cy  C oeffic ien t  is to  be no t le s s  
than  1 .20  n o r  g r e a t e r  than  1.3 0.
b .  If the E ff ic ie n cy  C oeff ic ien t  fo r  any one y ea r  
is  g r e a t e r  o r  l e s s  than that of the p rev ious  
y e a r  by 0. 005, the paym ent w il l  be m ade on 
K + 0 .005  o r  K -  0. 005.
The p u rp o se  of th e s e  p ro v is io n s  is  to  p ro te c t  the g ro w e r  f ro m  
an  in e f f ic ie n t  f a c to r y  by  se t t in g  a  ground le v e l  of f a c to ry  e ff ic ien cy , 
and to p e rm i t  the  e ff ic ie n t  f a c to ry  to  ra p id ly  r e c o v e r  i ts  in v e s tm e n t  
for new  e q u ip m e n t  by s e t t in g  a c e i l in g  to  the C oeffic ien t.
In a d d it io n , in c a lc u la t in g  the E ff ic ie n cy  C o effic ien t ,  a  m in i ­
m um  yield  pe r  c e n t  c a n e ,  R m , is  r e q u i r e d  fo r  each  f a c to ry .  The 
m in im u m  is  10 .00  fo r  the W indw ard  re g io n  and 10 .50  for the L ee w ard  
re g io n .
i
M isce llan eo u s  C o m m en ts
Of i n t e r e s t  a r e  the p ro v is io n s  m ade fo r  an in i t ia l  g ra d u a l
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a p p lic a t io n  of the new fo rm u la .  U ntil  1953, c an e  paym en t was on a 
f la t  w eight b a s is  and th e re  was no can e  q u a li ty  e v a lu a tio n . The new  
s y s te m  was in s t i tu ted  in  1954. H o w ev er ,  a t  th a t  tim e th e r e  was c o n ­
s id e ra b le  v a r ia t io n  be tw een  f a c to ry  e f f ic ie n c ie s ,  and had an  Is land  
a v e ra g e  f a c to ry  E ff ic ie n cy  C o e ff ic ien t  been  app lied  to the g r o w e r s '  
C ane C o effic ien t  of Q ua lity ,  so m e  u p - to -d a te  f a c to r ie s  would have 
m ade a b n o rm a l  p ro f i ts ,  while o th e rs  would have been  s e v e r e ly  p e n a ­
l iz e d ,  Hence a t r a n s i t io n  pe riod  of five y e a r s  was c h o se n .  D u rin g  
th is  p e riod  the g ro w e r  w as not paid  fo r  h is  fu l l  SE of K Z ^ .  A 
phased  sy s te m  was in tro d u c ed , g ra d u a l ly  lead ing  up to the fu ll  p a y ­
m ent by the fifth  y e a r .
SOUTH AFRICA 
(The Jav a  R a tio  and Cold E x tr a c t io n  Methods)
L e g is la t iv e  Sys tem
The South A f r ic a n  in d u s t ry  o p e ra te s  u n der  the S ugar In d u s try  
A g re e m e n t  of 1943 as  a m e n d e d .  C o n tro l  under  the A g re e m e n t  r e s t s  
in  the S ug ar  In d u s try  C o n tro l  B oard  which c o n s i s t s  of th r e e  m e m b e r s ,  
i . e . , a  g ro w e r  and a fa c to ry  r e p r e s e n ta t iv e  and  a th ird  m e m b e r  n o m i ­
n a ted  by the Sugar A s so c ia t io n .  S u b jec t  to c o n tro l  under the  A g r e e ­
m en t a r e  g r o w e r s 'q u o t a s ,  m ill  a s s ig n m e n ts  of g r o w e r s 'q u o t a s ,  the 
p r ic e  of su g a r  and  the p r ic e  paid fo r  su g a r  c a n e .  A w ard s  and findings 
o f the B oard  a r e  pub lished  in the g o v e rn m e n t  G aze tte .
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When d e s i r e d  by the g ro w e rs  d e l iv e r in g  to  a  f a c to ry ,  a 
" te c h n ic a l  m a n a g e r , "  who is  in  c h a rg e  of cane  te s t in g  and  who is  
em ployed  by the B o a rd ,  i s  m a in ta in ed  a t  the f a c to ry .
Sam pling
C r u s h e r  ju ic e  sa m p le s  a r e  c o l le c te d  r e p r e s e n t in g  80 p e r  
cen t of cane  sh ip m en ts  of 15 tons and  o v e r ,  and 60 p e r  cen t  of s h ip ­
m en ts  be tw een  10 and  15 to n s .  E v e ry  a t te m p t  is  m ade  to sa m p le
20co n s ig n m e n ts  under  10 tons .
21T e s tin g  and  E v a lu a tio n
T he in sp e c t io n s  of the f i r s t  e x p re s s e d  ju ic e  inc lude  pol by 
H o rn e 's  d ry  lead  w hile  und ilu ted  ju ic e  s u c r o s e  is  by the C le rg e t  
m ethod .
T he Jav a  R a tio  is  u sed  in South A f r ic a  w h e re  the s ta n d a rd  
of cane  qu a li ty  is  s u c r o s e  p e r  cen t can e . Sam ples  of c r u s h e r  ju ic e  
f ro m  the co n s ig n m e n ts  of cane  a r e  te s te d  fo r  a p p a re n t  s u c r o s e  (pol) 
and  the r e s u l t s  a r e  ap p lied  to the cane  qua lity  fo rm u la  a s  follow s:
S u c ro se  % Cane - Po l % x Jav a  R a tio
C ru s h e r  Ju ice
Sugar In d u s try  A g r e e m e n t , 1943, As A m ended  (O ctober 15, 
1952), Schedule  C, P a r .  13.
21 K. Oouwes D ek k er ,  "T h e  D e te rm in a t io n  of C e r ta in  Q u a li t ie s  
of Ind iv idual C o nsig nm en ts  of Sugar Cent, " P ro c e e d in g s  of the  N inth 
C o n g re ss  of the In te rn a t io n a l  Society  of Sugar Cane T e c h n o lo g is ts ,  II,
(1956), pp. 722 -723 . ”
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The Java  R a tio  is  d e te rm in e d  w eekly  by  the fa c to ry  and is  c a l ­
c u la te d  by d iv id ing  the w eight of s u c ro s e  in cane  m il led  d u r in g  the w eek 
by a p seudo  w eigh t of s u c ro s e  in the c r u s h e r  ju ice :
Java  R a tio  = W eight of S u c ro se  in Cane__________
W eight of S u c ro se  in C ru s h e r  Ju ice
The pseudo  w eigh t of s u c ro s e  in c r u s h e r  ju ice  is  d e te rm in e d  by 
m ultip ly ing  the w eight of e ac h  cane  c o n s ig n m e n t by the c r u s h e r  ju ice  
s u c ro s e  fo r  the c o n s ig n m e n t.  The w eight of s u c ro s e  in can e  is d e ­
te rm in e d  f ro m  the fa c to ry  c o n tro l  r e c o r d s  a s  the sum  of the w e igh t of 
s u c r o s e  in undilu ted  ju ice  and in b a g a s s e .  To e n su re  a c c u ra c y  of 
fa c to ry  c o n tro l ,  w eighing s c a le s  for ju ice  and  sc a le s  or m e te r s  fo r 
m a c e ra t io n  w a te r  a r e  r e q u i r e d .
D i r e c t  A n a ly s is  of Cane by  Cold E x tra c t io n
S tud ies  w e re  in it ia ted  in 1934, c o v e r in g  the d i r e c t  ev a lu a tion
22of s u c ro s e  in cane  s a m p le s .  T h ese  s tu d ies  c u lm in a te d  in the d e ­
v e lopm en t of the Cold E x t r a c t io n  p ro c e s s  u s ing  an  e x t r a c to r  equipped 
with one or two ra p id ly  ro ta t in g  s e ts  of k n iv es .
In the p r o c e s s ,  100 to 150 pounds of cane  a r e  d i s in te g ra te d  in 
a  c h a f f  c u t t e r ,  the ch ip s  a r e  m ixed  in a m ix ing  b a r r e l ,  and  a 10 pound 
su b -s a m p le  is  re m o v e d .  The s u b -s a m p le  is  f ib ra te d  in a W addell
22 K. Douwes D e k k e r ,  "A S u rvey  of the W ork Done in S. A . 
on the D i r e c t  A n a ly s is  o f  Cane C o n s ig m e n ts ,  " Sugar M illing  R e s e a r c h  
In s t i tu te ,  Q u a r te r ly  Bulle tin  No. 7, (August, 1958), pp. 2 3 -25 .
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s h r e d d e r  an d  a 600 g m , sa m p le  is  re m o v e d  and c h a rg e d  to  the  e x ­
t r a c t o r .  1500 gm . of w a te r  a r e  then added , and  the m ix tu re  is  
a g i ta te d  fo r  20 m in u te s .  The e x t r a c t  is  an a ly ze d  for a p p a r e n t  s u c r o s e  
(pol) and the  r e s id u e  fo r  f ib e r .
The Cold E x t r a c t io n  p ro c e s s  and the m ethod  of sa m p lin g  have 
show n good r e p ro d u c ib i l i ty .  In p a r a l l e l  t e s t s  on the sa m e  c h a r g e ,  the 
m ean  c o e f f ic ien ts  of v a r ia t io n  fo r  pol and  f ib e r  w e re  1 .48  and 1,46 
r e s p e c t iv e ly .
S ub seq u en tly ,  the Cold E x tr a c t io n  p ro c e s s  was o p e ra te d  in
p a ra l l e l  w ith  the m i l l  c o n t ro l  a t  U m fo loz i fa c to ry  in 1957. The d i r e c t
a n a ly s i s  m ethod  show ed a n  a v e ra g e  of 1 . 8  per  c e n t  h ig h e r  pol than
th a t  by the m il l  c o n tro l .  In v iew  of the r e l a t iv e ly  s m a l l  e r r o r ,  i t  w as
concluded  th a t  the Cold E x t r a c t io n  p r o c e s s  w as p ro m is in g  a s  a m ethod
23
of d i r e c t  c an e  e v a lu a tio n .
F u r t h e r  w o rk  — d i r e c te d  to  dev e lo p ing  an  a u to m a tic  c a n e  s a m p le r
— r e s u l te d  in  a r o t a r y  k ic k e r  dev ice  to w o rk  on the knifed can e  ju s t
p r io r  to  fa l l in g  in to  the c r u s h e r .
S tud ies  of the C old  E x t r a c t io n  p r o c e s s  w e re  expanded  to  include
in v e s t ig a t io n s  on B r ix - f r e e  w a te r  (W) — the w a te r  bound to c a n e  f ib e r
24by p h y s ic o -c h e m ic a l  b a n d s .  Such bound w a te r  is  no t r e m o v e d  by
^^N o d a ta  w e re  g iven in d ica t in g  the p e rc e n ta g e  of to ta l  m ill  feed  
w hich w as  sa m p le d .
^ ^ D ek k e r ,  "A S u rv e y  - - ,  " ojo. c i t . , p. 25.
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m ill  p r e s s u r e  — only th rough  d ry in g  the f ib e r  a t  e le v a te d  t e m p e r a t u r e s .  
T h ese  in v e s t ig a t io n s  in d ica ted  th a t  the B r ix - f r e e  w a te r  fo r  the a v e ra g e  
f ib e r  is  ab o u t 30 pe r  c e n t  d r y  f ib e r .
A c o r r e c t  d e fin ition  of f ib e r  was p ro p o se d  a s  "cold  w a te r  i n ­
so lub le  m a te r i a l  in c a n e .  " Thus defin ing  f ib e r ,  the d e te rm in a t io n  of
25ju ice  per  c e n t  cane  then  b e c o m e s :
Ju ice  P e r  C ent Cane = 100 — 1 .3  F
w h e re :
F  is  d r y  f ib e r  per  c e n t  can e .
The c a lc u la t io n s  fo r  s u c r o s e  in the e x t r a c t  f ro m  the w et e x ­
t r a c to r  include  a c o r r e c t io n  fo r  the  B r ix - f r e e  w a te r .
The s ta n d a rd  m ethod of d e te rm in in g  the f ib e r  c o n te n t  of the cane  
w ith  the C old E x tr a c t io n  p ro c e s s  involves d ry in g  the r e s id u e  re m a in in g  
a f te r  the e x t r a c t io n .  An e x te n s iv e  study  to  d e te rm in e  m o re  rap id  
m ethods of f ib e r  d e te rm in a t io n  w as u n su c c e s s fu l  in tha t the a l te rn a t iv e  
m e th o d s , if a c c u r a te ,  w e re  ju s t  a s  tim e c o n su m in g  a s  the s ta n d a rd  
m ethod; or i f  r a p id ,  lacked  a c c u ra c y .  ^
2 5Ju ice  e x p re s s e d  in  th is  m anner is  in  c o n t r a s t  to the  w ell-know n 
in te r p r e ta t io n  of a b so lu te  ju ice :
A bso lu te  Ju ice  % C ane  = 100 — F
w h ere  ab so lu te  ju ice  is  a l l  d is so lv e d  so lid s  plus w a te r  
in c a n e .
26 C . van  d e r  P o l and C . M. Young, " D e te rm in a t io n  of C e r ta in  
Q u a l i t ie s  of Ind iv idua l Cane C o n s ig n m en ts ,  " Sugar M illing R e s e a r c h  
In s t i tu te ,  Q u a r te r ly  B u lle tin  No. 5, ( Ja n u a ry ,  1958), pp. 9 -1 3 .
35
M isc e llan e o u s  C o m m en ts
In d i s c u s s in g  the  use  of Java  R a tio  fo r  cane  ev a lu a tio n , Douwes
D ek ker  n o tes  th a t  the f a c to ry  a v e ra g e  Java  R a tio  is  not n e c e s s a r i l y
th a t  o f  the p a r t i c u la r  c o n s ig n m e n t  of can e  — due to  the s e n s i t iv i ty  of
27the Java  R a tio  to the f ib e r  co n ten t  of the c a n e .  In  su b seq u e n t  w ork ,
h o w e v e r ,  he acknow ledges  the ad v an tag es  of the Ja v a  R a t io  m ethod
which include  e a s e  of s a m p lin g  the f i r s t  e x p re s s e d  ju ice  and the  s i m -
28
p l ic i ty  of the su b se q u e n t  pol d e te rm in a t io n .
29JAMAICA 7 
(The Java  R atio )
S o c ia l ,  E c o n o m ic ,  and  L e g is la t iv e  S y s tem s
About 400 , 000 long tons  of r a w  su g a r  a r e  a n n u a l ly  p roduced  by 
20 p r iv a te ly  owned f a c to r i e s ,  which ra n g e  in c a p a c i ty  f ro m  5, 000 to 
85, 000 tons of r a w  s u g a r .
A p p ro x im a te ly  46 p e r  c e n t  of the to ta l  Is land  can e  p roduction  is 
c u l t iv a te d  by independ en t can e  f a r m e r s .  The r e m a in in g  c an e  is  grow n 
by f a c to ry  e s t a t e s .  Volume of p roductio n  of the ind ep en d en t can e
27Douwes D e k k e r ,  "The D e t e r m in a t io n - - - ,  " o p . c i t . , p. 732.
28Douwes D e k k e r ,  "A S u r v e y - - - ,  " op . c i t . , p. 25.
^ T h e  m a t e r i a l  in  th is  s e c t io n  is  b a sed  on d i s c u s s io n s  w ith 
r e p r e s e n ta t iv e s  of the J a m a ic a  Sugar In d u s try .
36
f a r m e r s  v a r i e s  w id e ly  f ro m  the s m a l l  o p e ra to r  who p ro d u ce s  l e s s  than  
five tons of cane  an nua lly , to  the la rg e  f a r m s  p roducing  above 1000 
tons of c a n e .
S ta tu to ry  r e g u la t io n  of the Is land  in d u s t ry  is un der the  p ro v is io n s  
of the Sugar In d u s t ry  C o n tro l  L aw  of 1937 a s  a m e n d ed . The law  c o n tro ls  
the m an u fa c tu re  of su g a r  th ro u g h  f a c to ry  quo tas  and  e x p o r t  l i c e n s e s  and 
the p roduction  of su g a r  cane  th ro u g h  r e g i s t r a t i o n  of — and  c an e  a s s i g n ­
m ents  to  — the in dependen t g r o w e r s .
C o m p a re d  w ith  o th e r  c an e  g row ing  a r e a s  in  the w o rld ,  l e g i s ­
la t ive  c o n t r o l  — a s  i t  a ffe c ts  the  r e la t io n s  of the f a c to r ie s  to the  in d e ­
pendent cane  f a r m e r s  — is n o m in a l .  S u b s tan t ia l ly ,  (1), c a n e  p r i c e s ,
(2 ) r e g u la t io n s  r e g a r d in g  sa m p lin g ,  t e s t in g  and ev a lu a tio n  of c a n e ,  and
(3) m a t te r s  of d isp u te  b e tw een  the in dependen t f a r m e r  and  the fa c to ry  
a r e  c o n tro l le d  th ro u g h  a g r e e m e n ts  be tw een  the A ll I s lan d  Ja m a ic a  Cane 
F a r m e r s ’ A s so c ia t io n  (CFA ), r e p r e s e n t in g  the independen t can e  f a r m ­
e r s ,  and the S ugar M a n u f a c tu r e r s '  A s s o c ia t io n  (SMA) r e p r e s e n t in g  the 
f a c to r i e s .
Cane t e s t e r s  a r e  em p lo yed  by the cane  f a r m e r s  to  o b se rv e  the 
can e  sa m p lin g  and  te s t in g  p ro c e d u re s  a s  th ey  a ffe c t  the ev a lu a t io n  o f  
the indep enden t f a r m e r s '  c a n e .
T o  f a c i l i ta te  can e  d e l iv e r y  and  e v a lu a t io n ,  the s m a l l  f a r m e r s  
a r e  g roup ed  to g e th e r  by r e g io n ,  and  the  s a m p le  and t e s t  r e s u l t s  of 
c an e  d e l iv e re d  by su c h  a r e g io n a l  g ro u p  app ly  to a l l  f a r m e r s  in the 
g ro u p .
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Cane is d e l iv e re d  to  the f a c to r ie s  by  t ru c k ,  o x - c a r t ,  and  r a i l .  
Sam pling
C r u s h e r  ju ic e  s a m p le s  a r e  an a ly zed  fo r  h y d ro m e te r  B r ix ,  a p ­
p a re n t  s u c ro s e  (pol), and p u r i ty .
Ind iv idual t e s t s  a r e  p rov ided  fo r  f a r m e r s  w hose  a n n u a l  cane  
d e l iv e r ie s  to ta l  500 tons o r  m o re .  The freq u en cy  of s a m p lin g  for i n ­
d iv id u a l  f a r m e r s  and  fo r  r e g io n a l  g roups is  e s ta b l is h e d  a t  a  m in im um  
of 10 per  c e n t  o f e a c h  w e e k ’s cane  d e l iv e ry .
T e s t in g  and  E v a lu a t io n
The s ta n d a rd  of cane  q u a l i ty  is  Tons of Cane per  Ton of
96 S u g a r ,  T C /T S .  The can e  q u a l i ty  fo rm u la  i s : f~TC| =
[_TsJ F a r  m e r
P o l  % W. C . R e ten tio n
C r u s h e r x  @ C r u s h e r  Ju ice
_Juice P u r i ty F a c to r y  x TC
*Pol % W. C . R e ten tio n TS_ F a c to r y
C r u s h e r @ C r u s h e r  Ju ice
_Juice P u r i ty F a r m e r
w h e r e : W. C. R e ten tio n  is  the  th e o r e t i c a l  r e te n t io n
a s  d e te rm in e d  f ro m  the W in te r -C a r p  fo rm u la .
The f a r m e r s '  d a ta  a r e  d e te rm in e d  f ro m  h is  w eigh ted  a v e ra g e  
c r u s h e r  ju ice  in sp e c t io n s  fo r  the c r o p .
The f a c to ry  T C /T S  is  d e te rm in e d  f r o m  the a v e ra g e  fa c to ry  p e r ­
fo rm a n c e  fo r  the c ro p :
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TC :  1_
TS F a c to r y  Y
and
Y = S x JR x ExR_, x  BHE x KT heo .
w here :  Y is  the y ie ld  of 96° su g a r  p e r  ton of cane .
S i s  the P o l  % c r u s h e r  ju ic e .
JR is  the Java  R a tio ,  P o l % Cane__________ .
P o l  % C r u s h e r  Ju ice
E is  the a c tu a l  m il l  pol e x tra c t io n .
R „ .  is  the W in te r -C a rp  th e o re t i c a l  r e te n t io n .T heo
BHE is  the a c tu a l  boiling  house  e ff ic iency .
K is  the f a c to r  fo r  c o n v e rs io n  of P o l  in  su g a r
-  a t  the a c tu a l  p u r i ty  of su g a r  -  to  9 6 ° 
t e s t  s u g a r ,  a s  shown in  T ab le  39, page 764, 
of the C ane Sugar H andbook, (8th  E d ition ),
by G. L . S pencer  and  G . P .  M ead.
D im en s io n a lly ,  the b a s ic  fo rm u la  fo r  y ie ld  (Y) m ay  be  e x ­
p r e s s e d  a s  follow s:
(Pol)
96°  s u g a r  s ( P o l ) ^  J# x  ( P o l ) ^  x  ( P o l ^  ^  x lOu .P u rity  ^
C ane (Pol) (POl) (Pol)
C . J .  Cane M. J .
(Pol)
A c tu a l
P u r i ty  Sugar x  96° Sugar 
(Pol) (Pol)
100 P u r i ty  A ctua l
Sugar P u r i ty  Sugar
39 
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PH IL IP PIN E S 
(The Java  R a tio  and E f fe c t  of F ib e r )
G e n e ra l
C r u s h e r  ju ice  in sp e c t io n s  inc lude  B r ix  by h y d ro m e te r  and  a p ­
p a re n t  s u c r o s e  (pol) by d r y  le a d .
The s ta n d a rd  of c an e  q u a l i ty  i s  P ic u ls  of S u gar pe r  Ton o f C ane. 
(A p icu l  is  a b o u t  1 33 -1 /2  pounds). T he  can e  q u a l i ty  fo rm u la  is :
P o l%
P ic u ls  of Sugar = C r u s h e r  x  F a c to r  
Tons of Cane Ju ice
w h e re  F a c to r  = P ic u ls  o f Sugar
(Ton Cane) (Unit P o l  % C r u s h e r  Ju ice) 
The F a c to r  is  e x p re s s e d  a s  fo llow s:
F a c to r  = JR  x  E x S ( J-M ) x  BHE x  1
J  (S -M ) PS
w h e re :  JR  is  the  Jav a  R a t io ,  Pol % Cane__________.
P o l  % C r u s h e r  Ju ice
E  is  the pol e x t r a c t io n .
J  is  the  a p p a re n t  p u r i ty  of the m ixed  ju ic e .
M is  the g ra v i ty  p u r i ty  of the  m o la s s e s .
S is  the g ra v i ty  p u r i ty  of the s u g a r .
O A
The m a te r i a l  in  th is  s e c t io n  i s  b a se d  on c o r re s p o n d e n c e  with 
r e p r e s e n ta t iv e s  of the  Ph ilipp ine  s u g a r  in d u s t ry .
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BHE is  the  bo iling  h o u se  e ff ic ie n cy .
PS is  the p o la r iz a t io n  of the  s u g a r .
D im e n s io n a lly ,  the  F a c to r  a n a ly z e s  a s  fo llow s:
(Pol) (Pol) (Pol)
C o m m . Sugar = C an e  x  M . J .  x  T h e o .R e t .  x
(Pol) (Pol) (Pol) (Pol)
C . J .  C . J .  C ane  M . J .
(Pol)
 A c t .  R e t,  x  C o m m . Sugar
(Pol) (Pol)
T h eo . R e t.  A c t .  R e t.
T a b le s  of F a c to r s  a r e  w orked  ou t to  e x p r e s s  the y ie ld  fo r  c o r ­
re sp o n d in g  c r u s h e r  ju ic e  p u r i t i e s .  Some f a c to r ie s  use sp ec if ic  s t a n d ­
a r d s  of m il l  e x t r a c t io n  and  boiling  house  r e te n t io n  in th e se  F a c t o r s .
In th is  m a n n e r ,  the f o r m e r 's  cane  q u a li ty  is  ind ep en den t of the fa c to ry  
e ff ic ie n cy .
3 1The E f fe c t  of F ib e r  on the Java  R a tio
U se of the  Java  R a tio  to  e v a lu a te ,  th ro u g h  c r u s h e r  ju ic e  a n a ly s i s ,  
the s u c ro s e  c o n te n t  o r  the c o m m e r c ia l  s u g a r  in a  cane  sh ip m e n t ,  
a s s u m e s  a c o n s ta n c y  of the Ja v a  R a tio .  In  the  f i r s t  p lac e ,  th is p r e ­
su p p o ses  th a t  the Java  R a t io  i s  c o n s ta n t  fo r  a n y  given m il l in g  e q u ip m en t
31 M anuel V. L o c s in ,  "Influence o f  F ib e r  on Java  R a tio ,  " 
P ro c e e d in g s  of the  P h il ip p in es  Sugar T e c h n o lo g is t s , (1953), pp. 134- 
139.
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and u n d e r  any  g iven  s e t  of m il l in g  c o n d it io n s .  M ore  im p o r ta n t ,  i t  is  
a s s u m e d  that the Jav a  R a tio  r e m a in s  c o n s ta n t  i r r e s p e c t iv e  of the f ibe r  
in the c a n e .
S tud ies  in  H aw aii  and  South A f r ic a  have  shown a d e f in i te  d e ­
pendence  of the Ja v a  R a tio  on the f ib e r  c o n te n t  of the c a n e .
S tud ies  con ducted  a t  the V ic to r ia s  M illing  C om pany in the 
P h il ip p in e s ,  of the m ean  Java  R a t io  and the per c e n t  f ib e r  f ro m  sev en  
r e p l ic a te  s a m p le s  of e a c h  of five v a r i e t i e s ,  show ed a c le a r  tendency  
of the Jav a  R a t io  to d e c r e a s e  w ith  in c r e a s in g  f ib e r  in c a n e .  The v a r i ­
e t i e s  w ith  h igh  f ib e r  had  c o r r e s p o n d in g ly  low Java R a tio s .
The n u m b er  of r e p l ic a te  t e s t s  p e r fo rm e d  on each  v a r i e ty  w as 
in su f f ic ie n t  to  obtain  a  d ependab le  c o r r e l a t io n  be tw een  Java  R a tio  and 
f ib e r  per  c e n t  cane  for e a c h  v a r i e ty .
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MAURITIUS
G e n e ra l
D u rin g  a 100 d a y  c r o p  p e r io d ,  30 f a c to r ie s  p roduce  abou t 
445, 000 tons o f s u g a r .  Since 1940, cane  p ay m en t has  b e en  on a q u a li ty  
b a s i s .  C ane  ev a lu a t io n  and pay m en t a r e  go vern ed  by the S a les  of Cane 
(C ontro l)  O rd inance  N o. 47 of 1941. S ta tu to ry  c o n t r o l  of the in d u s t ry
32 J .  D . De R. S a in t  A n to in e , "Cane P a y m e n t  in M a u r i t iu s ,  " 
P ro c e e d in g s  of the T en th  C o n g re s s  of the  In te rn a t io n a l  S oc ie ty  of S ugar 
C ane  T e c h n o lo g is t s , (1959), pp. 163-167.
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und er  the O rd in an ce  is v e s te d  in the " C e n tr a l  A r b i t r a t io n  and C o n t ro l  
B o a rd . " E a c h  f a c to ry  is  a s s ig n e d  a f a c to ry  a r e a  f ro m  w hich  i t  r e ­
c e iv e s  a l l  i ts  c a n e ,  and a l l  cane  g row n within the a r e a  m u s t  be p r o ­
c e s s e d  a t  the a r e a  fa c to ry .  E a c h  fa c to ry  is  r e q u i r e d  to have au to m atic  
s c a le s  fo r weighing ju ice  and m a c e ra t io n  w a te r .  T hese  s c a le s  a r e  
p e r io d ic a l ly  checked  by o f f ice rs  o f the B o a rd .
Sam pling
Cane is hand h a rv e s te d .  D e l iv e ry  to the f a c to r ie s  is  c h ie f ly  
by r a i l ,  a lthough  som e cane  is conveyed  by t ru c k .
C ru s h e r  ju ice  sa m p le s  of the can e  c o n s ig n m en ts  f ro m  the i n ­
d ep en d en t  p la n te r s  a r e  an a ly ze d  for B rix  and p u ri ty .  D i r e c t  f ib e r  d e ­
te rm in a t io n s  a r e  made c o n c u r re n t ly  on the can e  in  the c a r r i e r .  F o r  
th is pu rpose  ab o u t 90 s ta lk s  a r e  s e le c te d ,  m ixed , and s u b - s a m p le d .
The s u b - s a m p le s  a r e  c u t  into  th re e  e q u a l  po r t ion s  and sh re d d e d  in a 
Q ueens land  f ib r a to r  (Cutex). A p o rt ion  of the d is in te g ra te d  cane  is 
c o llec ted  in a c lo th ,  w ashed fo r  24 h o u rs  in co ld  run n in g  w a te r ,  and  
d r ie d  a t  lOO^C .
The freq u en cy  of sam p lin g  — b a sed  on the to ta l  cane  d e l iv e re d  
by the independen t p la n te rs  — is  ab ou t 10 per  c e n t .  The a m o u n t  of 
can e  a c c e p ta b le  fo r  a t e s t  is  th a t  eq u iv a len t  to  a  m in im um  of ten  m in ­
u tes  g r in d ing . F a r m e r s  whose p a r t ic ip a t io n  is  too s m a l l  fo r  ind iv idua l  
can e  te s t s  a r e  grouped to g e th e r  — u su a l ly  on a r e g io n a l  b a s is  — fo r  p u r ­
poses  of s a m p lin g .
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T e s t in g  and E v a lu a t io n
The s ta n d a rd  of cane  q u a li ty  is c o m m e r c i a l  su g a r  of 99 p u r i ty  
per  c e n t  c a n e .  The can e  q u a li ty  fo rm u la  r e l a t e s  the p la n te r 's  " t r u e "  
s u c ro s e  per  c e n t  can e  to  h is  y ie ld  th ro u g h  a s ta n d a rd  re d u c e d  e x ­
t r a c t io n  b a sed  on h is  f ib e r  per c e n t  cane  and a s ta n d a rd  re te n t io n  
b ased  on h is  m ixed  ju ice  p u r i ty .  (C ru s h e r  ju ice  in sp ec t io n s  include 
pol — or a p p a re n t  s u c r o s e ,  and m ixed ju ice  in sp e c t io n s  include s u ­
c r o s e  by the C le r g e t  m eth od .)
Y ie ld , 99 " T ru e "  S tandard  S tandard
P u r i ty  = S u c ro se  x  R educed  x R e ten tion  x  1____
C o m m . S ugar % C ane E x tr a c t io n  9 8 .5
% C ane
A s ap p lied  in a c tu a l  p ra c t ic e ,  the p la n te r 's  in sp e c t io n s  a r e  
f i r s t  f a c to re d  to  the m il l  in sp e c t io n s  d u r in g  the t e s t  p e r io d  in w hich 
he d e l iv e re d  h is  can e  ( p la n te r 's  " a r b i t r a r y "  s u c ro s e  to " t r u e "  s u ­
c r o s e  per c e n t  cane)  and then fa c to re d  ag a in  to  r e f l e c t  the d i f f e r ­
ence be tw een  the a v e ra g e  f a c to ry  in sp e c t io n s  d u r in g  the t e s t  p e riod  
and the  c r o p  (p la n te r 's  f ib e r  and c a lc u la te d  m ixed ju ice  p u r i ty  d u r ­
ing the  t e s t  p e riod  c o r r e c t e d  to  a c r o p  b a s i s ) .  The f a c t  th a t  m any 
p la n te r s  do not d e l iv e r  over the whole c r o p  is  c i ted  a s  the r e a s o n  fo r  
c o r r e c t i n g  th e i r  in sp e c t io n s  to a  c r o p  b a s i s .
The m ethod of ev a lu a t io n  involves the follow ing p r in c ip le s ,  
s t e p s ,  and  a s su m p t io n s :
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1. D e te rm in a t io n  of an  " a r b i t r a r y "  p lan te r  and m ill  s u ­
c r o s e  per  c e n t  c an e  d u r in g  the t e s t  period  in which 
the can e  was d e l iv e r e d .  (F o r  the m ill ,  th is  is the 
ru n  d u r in g  which the p la n te r 's  c an e  was d e l iv e r e d . )
a .  The " a r b i t r a r y "  s u c ro s e  per  c e n t  can e  is b a sed  
on the ab so lu te  ju ice  c o n ten t  of the can e  a s  
fo l lo w s :
" A r b i t r a r y "
S u c ro se  % = BA x  PA x  A. J .  % Cane
C ane 10, 000
w h e re :  B i s  the B r ix  of the ab so lu te  ju ic e .
A
PA is the p u r i ty  of the ab so lu te  ju ic e .
A . J .  % C ane is the abso lu te  ju ice  %
can e  w hich  is  eq u a l  to 100 — fiber  
% C ane.
b . The r e la t io n s h ip  be tw een  the qua lity  of the f i r s t  
e x p re s s e d  ju ice  and the ab so lu te  ju ice  a s s u m e s :
(1) A l in e a r  r e la t io n s h ip  betw een  the B r ix  o f the
f i r s t  e x p re s s e d  ju ice  and the ab so lu te  ju ice :
BA = 0 .8 9  B j  + 1.3
w h ere :  B j  is the B rix  of the f i r s t  e x p re s s e d
ju ic e .
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(2) A d if fe re n c e  be tw een  m il l  f i r s t  e x p re s s e d  ju ice
and ab so lu te  ju ic e  p u r i t ie s  fo r the ru n  w h ich  is
c o n s ta n t  fo r  a l l  can e  p ro c e s s e d  d u r in g  the r u n .
T h is  d if fe re n c e  is  ap p lied  to the p la n te r ' s  f i r s t
e x p re s s e d  ju ic e  p u r i ty  to  d e te rm in e  h is  a b so lu te
ju ice  p u r i ty .  Thus the p la n te r 's  a b so lu te  ju ice
p u r i ty  for the t e s t  p e r io d  is :
P  = P  - I P  -  P  )A P  * 1 P  1M A M '
w h ere :  f ^ P  *8 c a lc u la te d  a b so lu te  ju ice
p u r i ty  of the p la n te r ' s  s a m p le .  
P j p  is  the  f i r s t  e x p re s s e d  ju ice
p u r i ty  of the p l a n t e r ' s  s a m p le .  
■^lM *s a v e r a 8e f i r s t  e x p re s s e d
ju ic e  p u r i ty  of a l l  can e  d e l iv e re d  
to the m ill  d u r in g  the t e s t  p e rio d . 
I?AM is  the ab so lu te  ju ic e  p u r i ty  f ro m  
the m il l  c o n tro l  r e c o r d s  and 
r e p r e s e n t s  a l l  c an e  d e l iv e re d  
d u r in g  the t e s t  p e r io d .
2. C a lc u la t io n  of a  " t r u e "  s u c r o s e  per  c e n t  can e  f r o m  the 
" a r b i t r a r y "  s u c r o s e  of the p lan te r  and of the m il l  d u r ­
ing the t e s t  p e r io d .
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a .  The d if fe re n c e  is d e te rm in e d  betw een the " a r b i t r a r y "  
s u c r o s e  fo r  the p la n te r ' s  cane  w hich is g round  d u r in g  
the t e s t  p e rio d  and the m il l  " a r b i t r a r y "  s u c r o s e  for 
the sam e  p e r io d .
b . The m il l  " t r u e "  s u c r o s e  is then d e te rm in e d  f ro m  the 
f a c to ry  c o n tro l  d a ta .
c .  The p lan te r  's " t ru e "  s u c ro s e  is  f in a lly  d e te rm in e d  by 
add ing  to the m il l  " t r u e "  s u c ro s e  the d if fe re n c e  b e ­
tw een  the " a r b i t r a r y "  su c ro se  fo r  the p la n te r  and
the m ill .
3. D e te rm in a t io n  of the p la n te r 's  y ield  of 99 p u r i ty  su g a r  a t  
the end o f  the c r o p  by m eans  of the cane  qu a li ty  fo rm u la  
in  w hich  — to h is  " t r u e "  s u c ro s e  pe r  c e n t  can e  — a r e  
app lied  a  s ta n d a rd  m ill  e x t ra c t io n  — c o r r e c t e d  for the 
f ibe r  in the p la n te r 's  c an e  — and a s ta n d a rd  re te n t io n  — 
c a lc u la te d  for the p la n te r 's  m ixed  ju ice  p u r i ty ,
a .  The s ta n d a rd  m il l  e x t ra c t io n  is  the red u c ed  s u c r o s e  
e x t r a c t io n  of 95. 0 s u c ro s e  pe r  c e n t  s u c r o s e  in cane  
a t  12. 5 f ib e r  p e r  c e n t  c a n e .
(1) The e x t r a c t io n  is  d e te rm in e d  f ro m  the p la n te r 's  
f ib e r  w hich  is c o r r e c t e d  to a  c r o p  b a s is  by 
apply ing  to  h is  f ib e r  per c e n t  cane  for the t e s t  
pe riod  the d if fe re n c e  be tw een  the m il l  f ib e r  per
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c e n t  can e  fo r  the c r o p  and the t e s t  p e r io d ,
b . The s ta n d a rd  re te n t io n  is b a sed  on the SJM  fo rm u la  
a s s u m in g  a c o m m e r c i a l  su g a r  p u r i ty  o f 9 9 . 0 , a  
C le r g e t  g ra v i ty  m o la s s e s  p u r i ty  of 40. 0 (10 to  1 
d ilu tion ), and a boiling  house  e ff ic iency  of 9 9 . 0 .
(1) The s ta n d a rd  re te n t io n  is  d e te rm in e d  f ro m  the 
p la n te r 's  c a lc u la te d  m ixed ju ice  p u r i ty  w hich is 
c o r r e c t e d  to a  c r o p  b a s i s .
(a) The p la n te r 's  m ixed ju ice  p u r i ty  i s  f i r s t  d e ­
te rm in e d  fo r  the te s t  p e rio d  by dedu c ting  
f ro m  h is  f i r s t  e x p re s s e d  ju ice  p u r i ty  the 
d if fe re n c e  b e tw een  the m ill  f i r s t  e x p re s s e d  
ju ice  and m ixed ju ice  p u r i t ie s  fo r  the t e s t  
p e r io d .
(b) The p la n te r 's  m ixed ju ice  p u r i ty  is  c o r ­
r e c te d  to  the c r o p  b a s is  f ro m  the t e s t  p e rio d  
b a s i s  by app ly ing  to  h is  m ixed ju ice  p u r i ty  
fo r  the t e s t  p e r io d  the d if fe re n c e  be tw een  
the m il l  f i r s t  e x p re s s e d  ju ice  p u r i t ie s  for 
the t e s t  p e r io d s  and the  c r o p  a v e r a g e .
HAWAII
(D ire c t  Q u a li ty  D e te rm in a t io n  by P o l  Ratio)
G e n e ra l
The P o l R a tio  m ethod of can e  q u a li ty  d e te rm in a t io n ,  w hich  w as d e ­
veloped by the H aw aiian  S ugar P la n te r s  A s so c ia t io n  E x p e r im e n t  S ta tion , 
invo lves the d i r e c t  d e te rm in a t io n  of pol per c e n t  can e  and  e x p r e s s e s  cane 
q u a li ty  a s  Tons of Cane p e r  Ton of P o l  (P o l  R a tio ) .
T his  m ethod of can e  ev a lu a t io n ,  w hich  is a  co ld  w a te r  e x t r a c t io n  
p r o c e s s ,  has  p roved  p a r t i c u la r ly  v a lu ab le  in  s tu d ie s  of p lan t b re e d in g  
(su g a r  yield p e r  a c r e ) ,  e s t im a t io n  of lo s s e s  c a u s e d  by d i f f e r e n t  h a r v e s t ­
ing p r a c t ic e s ,  and  the ev a lu a t io n  of can e  e n te r in g  f a c to r ie s  w hich  w ash  
the  cane  a t  lau n d e r in g  s ta t io n s  p rec ed in g  the tandem  or on the c a r r i e r  
i t s e l f  — thus m aking e v a lu a t io n  of the can e  in the c a r r i e r  im p r a c t i c a l .
Since the d i r e c t  m ethod of can e  ev a lu a t io n  e n ta i ls  the p ro b le m  of 
ge tt in g  r e p r e s e n ta t iv e  s a m p le s  in add it ion  to  p ro c e s s in g  the s a m p le ,  the 
H aw aiian  s tu d ies  have included  m eans for w ithd raw ing  a cane  s a m p le .
Such ex p ed ien ts  under study  have inc luded  hand g ra b ,  m e c h a n ic a l  g ra b ,  
and  the u se  of a  m achine  d r iv e n  c y l in d r ic a l  toothed c o r in g  dev ice  which 
w ith d raw s  a can e  sam p le  d i r e c t ly  f ro m  the v eh ic le  conveying  the sa m p le .  
S tud ies  of the c o r in g  dev ice  have n o t  been  pub lished  g e n e ra l ly ,  bu t i t  is 
u n d e rs to o d  th a t  th is  m ethod is quite  p ro m is in g .
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P ro c e d u re  fo r the P o l R a tio  M ethod
The p ro c e d u re  fo r  the P o l  R a tio  m ethod  involves c o l le c t in g  a 
sa m p le ,  re d u c t io n  and s u b - s a m p l in g  of the s a m p le ,  e x t r a c t io n  o f  the s u b ­
sa m p le  in  a  d i s in te g r a to r  or e x t r a c t o r ,  and su b seq u en t  in sp e c t io n s  of the 
e x t r a c t  and the pulp  r e s id u e .
D epending  on the s o u rc e  of the sa m p le  and  the m ethod of w ith ­
d raw in g  the s a m p le ,  a s a m p le  f ro m  30 to 400 pounds m ay  be re m o v e d .  
(Sam pling  r a t e s  m ay  ra n g e  f ro m  0. 03 to 0 .4 0  per cen t of the  c an e  to be 
s a m p le d ) .  The sam p le  i s  fed to  an  e n s i la g e  c u t te r  which is  so  d e s ig n ed  
th a t  a p p ro x im a te ly  15 p e r  c e n t  of the e ff luen t ch ipped  c a n e  is d iv e r te d
in to  a sa m p le  r e c e i v e r .  The d iv e r te d  can e  is  f u r th e r  m ixed  by hand  and
33a  two pound su b -s a m p le  of ch ipped  c a n e  r e m o v e d .
The ch ipped  cane is  fed to  an  HSPA D is in te g r a to r .  This dev ice  
c o n s i s t s  e s s e n t ia l ly  of two ro ta t in g  b lades  in the end s  of a  s ta in le s s  s te e l  
c y l in d e r  of a p p ro x im a te ly  one g a llo n  c a p a c i ty .  A bou t tw ice  the w eight of 
the cane  in w a te r  is  added  and the m ix tu re  is  su b jec ted  to  ra p id  ro ta t io n  
of the b lad e s  fo r  10 m in u te s .  The e x t r a c t  is  w ithd raw n  an d  an a ly zed  fo r  
B r ix  by the p re c is io n  A bbe r e f r a c to m e te r  and  for pol by the H o rn e 's  d r y  
lead  m ethod . The pulp r e s id u e  is  w ashed , p r e s s e d ,  and d r ie d  to  c o n s ta n t
J .  G . D a r r o c h ,  F .  C .  D en n iso n , L .  J .  R h o d e s ,  "The A p p l ic a ­
tion  of the P o l  R a t io  M ethod of Cane A n a ly s i s , 11 P ro c e e d in g s  of the T en th  
C o n g re s s  of the In te rn a t io n a l  S oc ie ty  of S ug ar  C ane T e c h n o lo g is t s , (1959)» 
pp. 199-205.
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w eigh t to  give w e igh t of d r y  f ib e r .  T he  w eight of the sa m p le  plus added  
w a te r  l e s s  the w e igh t of d r y  f ib e r  e q u a ls  the w eight of e x t r a c t  — f ro m  
the a n a ly s is  of w hich the w eigh t of pol in e x t r a c t  is  c a lc u la te d  and s u b ­
se q u e n t ly  the pol p e r  c e n t  c a n e .  The P o l  R a tio  is  the r e c i p r o c a l  of the
i * 34pol p e r  c e n t  c a n e .
R e p ro d u c ib i l i ty  of the  P o l  R a t io  m ethod has  been  v e ry  s a t i s ­
f a c to ry  — a  2 .3  p e r  cen t  C o e f f ic ie n t  of V a r ia t io n  be tw een  d u p lic a te  te s ts
h a s  b e en  o b ta ined . This i s  c o n s id e r a b ly  l e s s  than  the v a r ia t io n  e x is t in g  
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betw een p lo ts .
C o m m en ts  on the P o l  R a t io  Method
In c o m p a r in g  d i r e c t  can e  e v a lu a t io n  b y  the HSPA P o l  R a tio  m ethod 
w ith  the Q u een s lan d  Wet D i s in te g r a to r  and the South A f r ic a n  Cold E x ­
t r a c t i o n  p r o c e s s e s ,  i t  i s  in te r e s t in g  to  note s e v e r a l  s im p lif ic a t io n s  in the 
HSPA p r o c e d u re .  The c o n c e p t  of B r ix - f r e e  w a te r  (W) is no t  included  in 
the  HSPA c a lc u la t io n s ,  the  e x t r a c t  be ing  the w eigh t of the sa m p le  plus 
add ed  w a te r  l e s s  the w eigh t of the d r y  f i b e r . The o th e r  two techn iques  
in c o rp o ra te  B r ix - f r e e  w a te r  so th a t  the w eigh t of e x t r a c t  i s  d e te rm in e d  
by  s u b tra c t in g  f ro m  the w eigh t of the sa m p le  plus added  w a te r  the p r o ­
d u c t  of the d ry  f ib e r  t im e s  1 .3 0 .
^ J o h n  H . Payne and H e n ry  J .  M ahon, "The Po l R a tio  M ethod 
fo r  E v a lu a t in g  C ane  Q ua lity , " P ro c e e d in g s  of the N inth  C o n g re s s  of the 
In te rn a t io n a l  S oc ie ty  of S u gar Cane T e c h n o lo g is ts , Vol.IX, (1956), pp.
44 0 -4 4 1 .
3 ^ I b id . , p . 444.
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In a d d it io n ,  the HSPA techn ique  u se s  the Abbe p re c is io n  r e f r a c t o -  
m e t e r ,  while the Q ueen s lan d  m ethod u s e s  the p y c n o m e te r .  While the p r e ­
c is io n  r e f r a c t o m e t e r  is  m o re  ex p en s iv e  than i t s  c o u n te rp a r t ,  w hich is  u sed  
fo r  ro u tin e  l a b o r a to r y  d e te rm in a t io n s ,  the in s t r u m e n t  should a llo w  c o n ­
s id e r a b ly  m o re  r a p id  ev a lua tion  than  the p y c n o m e te r .
A p p a re n t ly ,  c o r in g  a s  a can e  sa m p lin g  techn ique  h as  b e e n  e v a lu ­
a te d  only by the HSPA and in  s tu d ies  a t  L o u is ia n a  S tate  U n iv e rs i ty .  The 
r e s u l t s  of the HSPA s tu d ie s ,  when r e l e a s e d ,  should  be of i n t e r e s t  in  
c o m p a r is o n  w ith  the 1958 s tu d ie s  a t  L o u is ia n a  State U n iv e rs i ty .  The 
l a t t e r  s tu d ie s  a r e  d i s c u s s e d  in  a su b se q u e n t  c h a p t e r .
S P E C IA L  STUDIES IN LOUISIANA
(The T h r e e - R o l l  Sam ple  M ill  and  the Sx -  By F o rm u la )
F o r  m any y e a r s  the t h r e e - r o l l  s a m p le  m il l  h a s  b e en  u se d  in 
a g ro n o m ic  r e s e a r c h  a t  the H oum a, L o u is ia n a ,  E x p e r im e n t  S ta tion  of the 
U nited  S ta te s  D e p a r tm e n t  of A g r i c u l tu r e .  F o r  th e se  s tu d ies  the fo rm u la  
Y = Sx — By was d ev e lo p ed . T his  fo rm u la  e x p r e s s e s  c an e  q u a li ty  in 
t e r m s  of the a v a i la b le  96° su g a r  p e r  to n  of c a n e  (Y), a s  d e te rm in e d  
f ro m  the sa m p le  m il l  ju ice  pol (S) and  B r ix  (B ), and f a c to r s  (x) and 
(y) — f a c to r s  which r e l a t e  the q u a l i ty  of the f i r s t  e x p re s s e d  ju ic e  to tha t  
of the  n o r m a l  ju ice  and in c o r p o r a te  the e f fe c t  of n o r m a l  ju ice  e x t r a c t io n  
and  a n  a s s u m e d  boiling h o u se  e ff ic ie n cy .
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The fo rm u la  was deve loped  in rec o g n i t io n  of the fac t  th a t  the t r u e  
c r i t e r i o n  of can e  q u a l i ty  is  the r e c o v e r a b le  su g a r  in  the c a n e ,  and  n o t  
the q u a li ty  o f  the c a n e ,  pe r  se ,  and  tha t p r im a r y  ju ic e  a n a ly s e s  a lo n e ,  
a r e  not su f f ic le n t  fo r  such  q u a l i ty  ev a lu a t io n  s tu d ie s .
N o rm a l  Ju ice  is  the ju ice  e x t r a c te d  f ro m  su g a r  cane  by a m il l  
tan d em  when no m a c e ra t io n  w a te r  is u sed , i . e . ,  undilu ted  ju ic e .
R eduction  f a c to r s  r e la t in g  the p r im a r y  to the n o r m a l  ju ic e  i n ­
sp e c t io n s  a r e  defined  a s  fo llow s:
B r ix  R educ tio n  F a c to r  = N o rm a l  Ju ice  B rix
P r i m a r y  Ju ice  B rix
S u c ro se  R ed uc tion  F a c to r  = N o rm a l  Ju ic e  P o l
P r i m a r y  Ju ice  Po l
Routine eva lua tion  of cane  q u a li ty  involves m e r e ly  d e te rm in a t io n  
of the B r ix  and pol of the ju ice  f ro m  a s in g le  m ill in g  in a t h r e e - r o l l  
sam p le  m ill .  The ju ice  in sp e c t io n s  a r e  t r a n s la te d  in to  cane  q u a li ty  
th ro u g h  the Sx — By fo rm u la ,  the f a c to r s  x  and  y hav ing  b een  p re v io u s ly  
d e te rm in e d  for the spec if ic  v a r ie ty  of cane  th rough  v a r i e t a l  m ill ing  
s tu d ie s .
P e r io d ic  v a r i e t a l  m ill in g  s tu d ies  a r e  m ade s im u lta n e o u s ly  on the 
v a r i e ty  under s tudy  and a s ta n d a rd  v a r i e ty  grow n under h igh ly  c o m ­
p a ra b le  c o n d it io n s .  In th e se  s tu d ie s ,  c o m m e r c i a l  m ill in g  con d it ions  a r e  
s im u la te d .  10 to 15 such  d e te rm in a t io n s  a r e  r e q u i r e d  to a c c u r a te ly  d e ­
fine the f a c to r s .  The f a c to r s  thus d e te rm in e d  r e l a te  the v a r i e t a l  m ill ing  
of the v a r i e ty  under study and of a  s ta n d a rd  v a r ie ty .
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B a s is  of the F o r m u la
The Sx — By fo rm u la  was d ev e loped  f ro m  co n v en tio n a l  e x tra c t io n
3 6c a lc u la t io n s  and  a s s u m in g  the W in te r - C a r p  th e o r e t i c a l  r e te n t io n .  The 
d e v e lo p m e n t  of the fo rm u la  is  s u m m a r iz e d  a s  fo llow s:
Y = 2000 x  N. J .  x  S x  (1 .4  — 40) x  BHE x 1_
P  96
o r :
Y =' 2000 x  N. J .  x  S x  p .  00S -  0 .4 0  (B -  S)1 x  BHE x  1__
S 96
w h e re :  Y is  lb s .  of 96° su g a r  p e r  ton of c a n e .
N. J .  i s  p a r t s  of n o rm a l  ju ic e  pe r  p a r t  of c a n e .
S i s  p a r t s  pol in n o r m a l  ju ice  per p a r t  of 
n o r m a l  ju ic e .
BHE is  the  bo iling  h o use  e ff ic ie n cy .
P  is  the p u r i ty  of the n o r m a l  ju ic e .
T h ro u g h  the u se  of the r e d u c t io n  f a c to r s  r e l a t in g  the p r im a r y  ju ic e  
to the n o r m a l  ju ice  in sp e c t io n s ,  a  n o rm a l  ju ic e /c a n e  r a t i o  of 1. 0 0 , and  
a  BHE of 1 .0 0 ,  the e x p re s s io n  is  r e a r r a n g e d  in the follow ing fo rm :
Y  -  S x  -  By ....
36 G eo rg e  A rc e n e a u x ,  "A S im p lif ied  M ethod of M aking T h e o ­
r e t i c a l  S ugar Yield C a lc u la t io n s ,  " In te rn a t io n a l  S ugar J o u r n a l , XXXVII 
(1935), 26 4 -265 .
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w h e re :  S is the pol % p r im a r y  ju ic e .
B is  the B rix  % p r im a r y  ju ic e ,
x  = (29. 167) (a) (c) (d) 
y = (8 .333) (b) (c) (d) 
in which: 29 .1 6 7  is  lb s .  9 6 °  Sugar
(Ton Cane) (% pol in P r i m a r y  
Ju ice)
a t  a  pol re d u c t io n  fac to r  = 1 . 00 , 
n o r  m a l  ju ic e /c a n e  = 1 . 0 0 , and 
BHE = 1 .0 0 .
8 .333  is  lb s .  96° Sugar______________
(Ton C ane) (% B r ix  in
P r i m a r y  Ju ice)
a t  a  B r ix  re d u c t io n  fa c to r  = 1. 00, 
n o r  m a l  ju ic e /c a n e  = 1 . 0 0 , and 
BHE = 1. 00
(a) is the  pol r e d u c t io n  f a c t o r .
(b) is the B r ix  re d u c t io n  f a c to r .
(c) is the  p a r t s  n o r m a l  ju ic e  pe r  p a r t  of c a n e .  .
(d) is the  a s s u m e d  bo iling  house  e ff ic ien cy .
A p p lica tio n  of the F o rm u la
In v a r i e t a l  m ill in g  t e s t s , the c o n tro l  v a r ie ty  and the v a r i e ty  under
study  a re  m illed  to c o m m e r c ia l  le v e ls  of e x tra c t io n  in a h y d ra u l ic a l ly
loaded sa m p le  m il l  by m ultip le  m ill in g  (four p a s s e s ) .  18 per  c e n t  m a c e r -
37
a tio n  w a te r  is d iv ided  be tw een  the l a s t  th re e  m il l in g s .
^ G e o r g e  A rc e n e a u x  and  L. P .  H e b e r t ,  "C a lcu la t ion  of Sugar 
P ro d u c t io n  f ro m  Sugar C ane  V a r ie ty  T e s t s , "  S u g a r ,  IL  (D e ce m b e r ,
1954), pp. 50-52 .
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The n o r m a l  ju ic e  e x tra c t io n  and  the B r ix  and  pol of th e  n o rm a l  
ju ice  a r e  c a lc u la te d .  In a d d it io n , the B rix  a n d  the pol of the ju ic e  f ro m  
th e  f i r s t  or p r im a r y  e x t r a c t io n  a r e  d e te r m in e d .
By m eans of the above da ta  a n d  an  a s s u m e d  b o iling  h o u se  e f f i ­
c ie n c y ,  the f a c to r s  x  and  y a r e  c a lc u la te d  f o r  the c o n t r o l  v a r i e ty  and 
the v a r i e ty  under s tu d y .  The r a t io s  o f  x  and  y give the v a r i e t a l  c o r ­
r e c t io n  f a c to r s  fo r  the v a r i e ty  u n d e r  s tudy . In  a c tu a l  p r a c t ic e ,  h o w e v e r ,
38a  u n ifo rm  B rix  c o r r e c t i o n  f a c to r  is a s s u m e d .  H en ce , by  app ly ing  a  
s ta n d a rd  BHE, the r e m a in in g  v a r ia b le s  then  b eco m e  the pol r e d u c t io n  
fa c to r  and  the n o r m a l  ju ice  c o n te n t  of the c a n e .  A s in g le  V a r ie t a l  C o r ­
r e c t io n  F a c to r  ( V . C . F . )  r e f l e c t s  the r e la t io n s h ip  of th e s e  v a r i a b le s  fo r  
the s tu d y  v a r ie ty  to  th o se  of the  s ta n d a rd  v a r i e ty .
In su b se q u e n t  ro u tin e  e v a lu a t io n s  of the  v a r i e ty  under s tudy , the 
B r ix  and  pol of the p r i m a r y  ju ic e  (or the ju ic e  f ro m  a  s ing le  p a ss  th rou gh  
the sa m p le  m ill) and  th e  V a r ie t a l  C o r r e c t io n  F a c to r  a r e  ap p lied  to the 
fo rm u la  in  which x  and  y have been c a lc u la te d  fo r  the  s ta n d a rd  v a r i e ty .
M isc e l la n e o u s  C o m m e n ts
A rc e n e a u x  m ak e s  the fo llow ing  g e n e ra l iz a t io n s  r e g a rd in g  the Sx 
— By m eth o d  of c a n e  e v a lu a t io n :
M(a) The c o r r e c t i o n  fa c to r  fo r  any  g iven  v a r i e ty  m ay  be 
r e g a r d e d  a s  e s s e n t i a l l y  a  c o n s ta n t  u n d e r  L o u is ia n a
38R e  su i ts  f r o m  a  la rg e  n u m b e r  of d e te r m in a t io n s  have  shown 
e s s e n t i a l l y  no d i f fe re n c e  in B r ix  re d u c t io n  f a c to r s  a m o n g  v a r i e t i e s .
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c o n d it io n s .  I t  h a s  b e e n  found s t a t i s t i c a l l y  the s a m e  
w h e th e r  c a lc u la te d  on p la n t  c an e  or s tubb le  and w as 
n o t  s ig n i f ic a n t ly  a f fe c te d  by s o i l  o r  o ther  e n v i r o n ­
m e n ta l  v a r i a b le s .  E x p e r im e n ta l  v a r ia t io n s  a r e  
r e l a t iv e ly  s m a l l  a s  in d ic a te d  by  a v a r i a b i l i ty  c o e f ­
f ic ie n t  of 1 .7  pe r  c e n t .
(b) R e la tiv e ly  s m a l l  lo ts  of can e  (80 pounds) a r e  s a t i s ­
f a c to ry  fo r  m il l in g  s tu d ie s  i f  ad eq u a te  p re c a u t io n s  
a r e  taken  to m in im iz e  sa m p lin g  e r r o r s .  Our can e  
fo r  su c h  s tu d ie s  o r d in a r i ly  c a m e  f ro m  plots or g ro u p  
e x p e r im e n ts  w h e re  p l o t - a r r a n g e m e n t  d e s i g n s , w hich  
w e re  em ployed  to o v e rc o m e  e ffe c ts  of so i l  h e t e r o ­
g en e ity ,  e n s u re d  h ig h ly  c o m p a ra b le  v a r i e t a l  s a m p le s .
(c) An in c r e a s e  in  f ib e r  p e r  c e n t  can e  c a u se d  re d u c t io n s  
in  the  n o r m a l  ju ic e  e x t r a c t io n  and the  s u c ro s e  r e d u c ­
t ion  f a c to r  — both  te n d in g  to  re d u c e  the v a r i e t a l  c o r ­
r e c t io n  f a c to r .  The o v e ra l l  r e l a t io n s h ip  is  such  tha t  
g iven  a  v a r i e t a l  f ib e r  p e r  c e n t  c an e  in r e la t io n  to  a  
c o n t ro l  v a lu e ,  i t  is  p o s s ib le  to  com pu te  the v a r i e t a l
c o r r e c t i o n  f a c to r  w ith  r e a s o n a b le  a c c u r a c y .  ----
V . C . F .  v a lu e s  c a lc u la te d  f ro m  the following e q u a ­
tion  d id  n o t  d i f fe r  s ig n if ic a n t ly  f ro m  those  co m p u ted  
f ro m  r e s u l t s  of m il l in g  t e s t s .
Bc f  = - 0 .  02265
in w hich  Bc f  is  the l in e a r  r e g r e s s i o n  of d e p a r tu r e  in 
the V .C .  F .  f ro m  1 .0 0  on d e p a r tu r e  in f ib e r  p e r  c e n t  
can e  f ro m  tha t  of c o n t r o l .
(d) F ib e r  c o n te n t  of a n y  given v a r i e ty  w ill  v a r y  f ro m  te s t  
to  t e s t ,  and i t  is  r e c o g n iz e d  th a t  c a lc u la te d  su g a r  
y ie lds  b a sed  on g e n e ra l iz e d  e x t r a c t io n  f a c to r s  cou ld  
d e p a r t  f ro m  a c tu a l  v a lu e s  in in d iv id ua l  c a s e s .  H o w ­
e v e r ,  in  v iew  of the d e m o n s t r a te d  c o n s ta n c y  of V . C . F .  
v a lu e s ,  th is w il l  have  no  im p o r ta n t  e f fe c t  on c a lc u la te d  
d i f fe re n c e s  b e tw ee n  v a r i e t i e s  and th a t  is  e s s e n t ia l ly  
the p u rp o se  of a  v a r i e t y  t e s t .
■^G eorge A rc e n e a u x ,  "S ta n d a rd s  o f  C ane Q uality  in R e la tio n  to  
A gron om ic  R e s e a r c h  and C o m m e r c i a l  E v a lu a t io n  of M ill C a n e ,  " P a p e r  
d e l iv e re d  b e fo re  the A m e r ic a n  S o c ie ty  of S ugar Cane T ec h n o lo g is ts ,  
F e b r u a r y ,  I960.
C H A P T E R  III 
M ETHODS OF SUGAR CANE PAYM ENT
L i t e r a tu r e  r e f e r e n c e s  c o v e r in g  su g a r  can e  p a y m e n t s y s te m s  a r e  
qu ite  l im i te d .  T h is  is  in m a rk e d  c o n t r a s t  t o  in fo rm a tio n  on the s u b je c t  
of cane  q u a l i ty  e v a lu a t io n ,  w hich  co n tin ues  to  be the su b je c t  of in ten se  
i n d u s t r y  r e s e a r c h .
In rev ie w in g  the  in fo rm a tio n  w hich is  a v a i la b le  on can e  p a y m e n t 
s y s te m s ,  a  p r i m a r y  p ro b le m  a p p e a re d  to  be th a t  of o rg a n iz in g  the m a ­
t e r i a l  in to  a fo rm  w hich m akes  fo r  r e a d y  c o m p a r is o n  of the s y s te m s  in 
d i f f e r e n t  can e  g row ing  a r e a s .  In o r d e r  to  d o  th is ,  i t  was n e c e s s a r y  to 
e s ta b l i s h  c e r t a i n  t e r m s  — and  to  define  su c h  t e r m s  — to  the e f fe c t  tha t 
th ey  would conno te  the sa m e  th ings in e a c h  of the can e  p ay m en t s y s ­
t e m s .  T h e se  t e r m s  and  th e i r  d e f in i t io n s  a r e :
S ta n d a rd  of Cane Q u a l i ty  — T h is  i s  the  un it w hich  is  used  
to  d e fine  the q u a l i ty  of the c a n e .  The q u a l i ty  of c a n e  m ay 
be in  t e r m s  of r e c o v e r a b le  s u g a r .  In R eun ion , the s t a n d ­
a r d  of c a n e  q u a l i ty  is  SE , w hich  is  the  r e c o v e r a b le  su g a r  
of 97 °  t i t r e  % c a n e .
T he C an e  Q u a l i ty  F o r m u la  — T h is  is  the fo rm u la  to  e v a lu ­
a te  the c a n e  in  t e r m s  of the s ta n d a r d  of c an e  q u a l i ty .
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T his  fo rm u la  e q u a te s  som e r e a d i ly  m e a s u ra b le  q u a n ti t ie s  a s  
the c r u s h e r  ju ic e  in sp e c t io n s  and  p o s s ib ly  the f ib e r  % can e  
to  the s ta n d a rd  of can e  q u a li ty .
The B ase  P r ic e  of S u gar  -  M o s t c a n e  p r ic e  fo rm u la s  b a se  the 
p r ic e  paid fo r  can e  on the p r ic e  of r a w  s u g a r .  G e n e ra l ly ,  the 
un it  w hich  is  u sed  to e s ta b l i s h  the p r ic e  of r a w  su g a r  is  the 
sa m e  as the s ta n d a rd  of can e  q u a li ty .  Thus in  P u e r to  R ico ,  
the s ta n d a rd  of c a n e  q u a li ty  is 96° r a w  s u g a r .  A lso ,  the p r ic e  
of su g a r  d e f in es  the va lue  of the un it  of r a w  su g a r  a s  f . a .  s .  , 
K ingston , o r f . o . b . ,  m il l .  The b a se  p r ic e  in e f f e c t  te l l s  one 
w hat c o s t s  in  ad d it io n  to  m a n u fa c tu r in g  c o s t s  a r e  b o rne  by  the 
f a c to ry .  Thus a  b a se  p r i c e ,  f . a . s . ,  im p l ie s  th a t  the f a c to r y  
c o s t s  include  those  of t r a n s p o r t in g  the  r a w  su g a r  to the sh ip  
s id e .
The Cane P r i c e  F o r m u la  — The c a n e  p r ic e  fo rm u la  d e te r m in e s  
the p ay m e n t to  the g ro w e r  for h is  c a n e .  G e n e ra l ly  th is  is  the 
p a y m e n t  fo r  su g a r  only. P a y m e n t  is  u s u a l ly  in c a s h ,  a lthough  
i t  m ay  be in  s u g a r .  If  p a y m e n t is  in  c a s h ,  the can e  p r ic e  f o r ­
m ula  u s u a l ly  e x p r e s s e s  the p ro d u c t  of the  q u a l i ty  of the cane  
t im e s  the p e rc e n ta g e  a c c ru in g  to the  g ro w e r  t im e s  the b a se  
p r ic e  of the unit o f  s u g a r .
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T o  fa c i l i ta te  c o m p a r is o n ,  the s e c t io n s  in th is  c h a p te r  c o v e r in g  
c a n e  paym en t s y s te m s  a r e  d iv ided  in to  the  fo llow ing s u b -s e c t io n s :
G e n e r a l  -  T h is  is  a  b r i e f  r e v ie w  of the p ro v is io n s  fo r  
s ta tu to r y  c o n t r o l  of c an e  p r i c e s ,  the  de fin ition  of the 
s ta n d a rd  of can e  q u a l i ty ,  and  the c a n e  q u a li ty  fo rm u la .
M o s t  of th is  m a te r i a l  is  c o v e re d  in  g r e a t e r  d e ta i l  in 
the c h a p te r  on M ethods of Sugar C ane  Q u a l i ty  D e t e r m i ­
n a tio n .
T he C ane  P r ic e  F o rm u la  (P a y m e n t  for S u g a r ) -  T his  
s u b - s e c t io n  c o v e r s  the fo rm u la  u se d  to d e te rm in e  the 
p r ic e  to  be paid to the g ro w e r  fo r h is  c a n e .  G e n e ra lly  
th is  fo rm u la  d e te r m in e s  the p aym en t to  the g row er for 
su g a r  only.
The B ase  P r i c e  of S ugar -  This s u b - s e c t io n  defines  the 
v a lu e  of the u n it  of r a w  su g a r  w hich  is u se d  in  the c an e  
p r ic e  fo rm u la .
P a y m e n t  fo r  M o la s s e s  and  B ypro duc ts  — T h is  s u b -s e c t io n  
c o v e r s  the p ay m en t to  the f a r m e r  fo r  m o la s s e s  and b y ­
p ro d u c ts .
S ug ar  C ane T r a n s p o r ta t io n  C o sts  — T h is  s u b - s e c t io n  no tes  
w h e th e r  the f a r m e r  pays the c o s t  o f t r a n s p o r t in g  h is  can e  
to  the  fa c to ry .
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D is tr ib u t io n  of R e tu rn s  -  T he  b a s e s  fo r  d e te rm in in g  the 
g r o w e r 's  s h a r e  in the to ta l  r e t u r n s  f ro m  h is  c a n e  a r e  
d i s c u s s e d  in  th is  s u b - s e c t io n .
A v a ila b le  d a ta  on s e v e r a l  o f  the c a n e  p ay m en t > s y s te m s  a r e  n o t  
c o m p le te  a s  to  som e  of the i te m s  d i s c u s s e d  a b o v e .
Since the m a te r i a l  on su g a r  c a n e  p ay m en t in L o u is ia n a  i s  r a t h ­
e r  e x te n s iv e ,  th is  su b je c t  is  d i s c u s s e d  in  a  su b se q u e n t  c h a p t e r .
Q U EEN SLA N D 1
G e n e ra l
S ta tu to ry  c o n t r o l  of c an e  p a y m e n t  i s  in c o rp o ra te d  in  the R e g u ­
la t io n  of S ug ar  Cane P r ic e  A c ts ,  1915 to  1954 and a d m in is te r e d  
th ro u g h  a C e n t r a l  S u g a r  C ane P r i c e s  B oard  and  lo c a l  S u gar Cane 
P r i c e s  B o a rd s .
The s ta n d a rd  o f  cane  qu a li ty  i s  CCS, w hich  is  the p e rc e n ta g e  
by w e igh t of a  s h ip m e n t  of c a n e  w hich would be  r e c o v e r e d  a s  s u c r o s e  
if  m ill ing  and bo iling  house  o p e ra t io n s  w e re  conducted  a t  a  p r e s c r ib e d  
le v e l  of e ff ic ien cy .
The c a n e  q u a l i ty  fo rm u la  is :
CCS = 3 p f T - F + ? l  - 1 / 2 B  | T -  F + T\
I  [_ 100J  |_  i r j
The in fo rm a t io n  in  th is  s e c t io n  i s  b a s e d  on n o tes  an d  on c o r -  
re sp o n d en c e  w ith  r e p r e s e n ta t iv e s  o f the Q u e en s la n d  In d u s t ry .
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w h e re :  P  is  the  pol of the f i r s t  e x p re s s e d  ju ic e .
B i s  the B r ix  of the f i r s t  e x p re s s e d  ju ic e .
F  i s  the f ib e r  % c a n e .
The C ane  P r i c e  F o rm u la  (P a y m e n t  fo r  Sugar)
The Q u e en s la n d  can e  p r ic e  fo rm u la ,  which d e te r m in e s  the p r ic e  
to  be paid the f a r m e r  fo r  s u g a r ,  in c o rp o r a te s  the co ncep t of CCS a s  
the s ta n d a rd  of c a n e  q u a li ty ,  the f a c to r y  c o e f f ic ie n t  of w o rk  w hich  f a c ­
to r s  CCS to  94 n e t  t i t r e  s u g a r ,  and  the b a s e  p r ic e  of 94 n e t  t i t r e  su g a r  
a s  s e t  b y  the Sugar B o a rd .
A c tu a l  r a w  s u g a r  p ro d u c t io n  is  c o n v e r te d  to  94 n . t .  su g a r  a s  
fo l lo w s :
The c o e f f ic ie n t  of w o rk , w hich  i s  b a se d  on a c tu a l  f a c to r y  p e r ­
fo rm a n c e ,  is  u se d  to c o m p a re  p e r fo rm a n c e  am ong  f a c to r ie s  and 
a g a in s t  a c c e p te d  s ta n d a rd s  of p e r f o r m a n c e .
N e t  T i t r e  ( n . t . )  = P o l  — + (5 x  ash)
T ons A c tu a l
T ons of 94 n . t .  S ugar = S ugar x  A c tu a l  n .  t.
94
C o e ff ic ie n t  = T ons of 94 n . t .  s u g a r  m ade x  100
of W ork T ons of CCS in  C ane
W ith th e s e  c o n c e p ts  in  m ind , then , the cane  p r ic e  fo rm u la  is :
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V = . 009 P  (CCS - 4) + (3s . -  4 d . )
w h e re :  V is  the p r ic e  to be paid fo r  a  long ton of
c a n e .
P  is  the b a se  p r ic e  per  ton  of 94 n . t .  s u g a r .
3 s .  -  4d . or 40 pence p e r  ton of cane  is an  a d ­
ju s tm e n t  to the  c a n e  p a y m e n t  fo rm u la  
w hich  w as m ade in 1949 a s  a r e s u l t  of 
the S ugar C ane P r i c e s  B oard  re v ie w  of 
f a c to ry  and f a r m  c o s t s  and a s s e t s .
. 009 r e p r e s e n t s  a  90  c o e f f ic ie n t  of w ork .
T his  f a c to r  w as o r ig in a l ly  adop ted  in 
se t t in g  up  the  c a n e  p r ic e  fo rm u la .
The CCS a s  c a lc u la te d  f ro m  th e  c an e  q u a li ty  fo rm u la  m ay  be 
u sed  d i r e c t l y  in d e te rm in in g  the c an e  p r ic e  if the f a c to ry  u se s  the 
f ro n t  r o l l e r  ju ic e  — s t ic k  f ib e r  m ethod  of c an e  q u a l i ty  d e te r  m ina tion , 
or the CCS m a y  be fa c to re d  to the  w eek ly  fa c to ry  p e r fo rm a n c e  if  the 
ind iv idua l f ib e r  and ju ice  w eigh t e v a lu a t io n  m ethod is  u sed . If u sed  
d i r e c t ly ,  the  CCS i s  d e te rm in e d  f ro m  the  f a r m e r ' s  c r o p  a v e ra g e  
c r u s h e r  ju ic e  and f ib e r  d e te rm in a t io n s .
The B ase  P r i c e  of 94 n . t .  Sugar
The b a se  p r ic e  of 94 n . t .  su g a r  is  d e te rm in e d  an n u a lly  by  the
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C e n t r a l  Sugar Cane P r i c e s  B oard  and pub lished  in the C e n t r a l  B oard
2A w ard  P r ic e  S c a le .
The D is t r ib u t io n  of R e tu rn s
The C e n t r a l  Sugar C ane P r i c e s  B o a rd  p e r io d ic a l ly  r e v ie w s  the 
c o m p a ra t iv e  c o s t s  and  a s s e t s  of g ro w e rs  and m a n u fa c tu re r s  to  d e t e r ­
m ine if r e v i s io n s  to the c an e  p r ic e  fo rm u la  a r e  r e q u i r e d .
A s o r ig in a l ly  d raw n  up, the cane  p r ic e  fo rm u la  was b a se d  on a v ­
e ra g e  co n d it io ns  p re v a i l in g  in  the in d u s t ry  a t  the t im e ,  i . e . , 12 CCS 
and a 90 c o e f f ic ie n t  of w o rk .  T h is  gave a  s p l i t  of the r e tu r n s  f ro m  
su g a r  of tw o - th i rd s  to  the g ro w e r  and o n e - th i rd  to  the fa c to ry .  Since 
the incep tion  of the fo rm u la ,  the s ta te  a v e ra g e  CCS has in c r e a s e d  a s  
has  the a v e ra g e  c o e f f ic ie n t  o f w o rk .  The n e t  e f fe c t  of th e se  c h a n g e s ,  
a long  with the ad d it io n  of 3 s .  - 4d . to the g ro w e r  paym ent a s  d e t e r ­
m ined by the fo rm u la ,  has  been  a s l ig h t ly  h ig h e r  p e rc e n ta g e  of the r e ­
tu rn s  a c c ru in g  to the g ro w e r .
REUNION3
G e n e ra l
Cane P a y m e n t  in Reunion  is  u n d e r  G o v e rn m e n t  c o n t ro l  and is
2 T o be c o m p le te ly  d e s c r ip t iv e ,  the b a se  p r ic e  should  include  a 
p lace of r e f e r e n c e  o r  sh ipp ing  p a r t i c u l a r s  a s  f . a . s . ,  B r is b a n e ,  or 
c . i . f . , London . Such in fo rm a tio n  is n o t  a t  hand .
E .  H ugot, "Cane P a y m e n t  on Q u a l i ty  B a s is  — A n E x tra c ta b le  
S ugar F o r m u la  in R e u n io n ,"  The In te rn a t io n a l  S ugar J o u r n a l , LVII 
(1955), 187-190.
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c o o rd in a te d  by the C e n tre  T echnique de la Canne e t  d u  S u c re .  Cane 
p ay m e n t p ro v is io n s  ap p ly  to can e  grow n by  independen t f a r m e r s  as  
w e ll  a s  by f a c to r y  i n te r e s t s .
The s ta n d a rd  of cane  q u a li ty  is  SE , which is the c o m m e r c ia l  
s u g a r  o f 9 7°  t i t r e ,  % c a n e ,  th a t  should be obtained f ro m  the can e  by 
a f a c to r y  o p e ra t in g  a t  c e r t a i n  s ta n d a rd s  of e x t ra c t io n  and  re te n t io n .
The can e  q u a l i ty  fo rm u la  i s :
SE = K B 1 ( P x -  30) (1 - 1.4f)
100
w h e re :  SE is  the e x t ra c ta b le  su g a r  of 97° t i t r e  %
c a n e .
B^ is  the B r ix  of the c r u s h e r  ju ic e .
P^ is  the a p p a r e n t  p u r i ty  of the c r u s h e r  
ju ic e .
f is the p a r ts  f ib e r  per 100 p a r ts  of c a n e .
K is the f a c to ry  e ff ic ie n cy  co e ff ic ien t  by
m eans  of w hich the g r o w e r 's  cane  q u a l ­
i ty  is f a c to re d  to  the f a c to ry  p e r f o r m ­
ance  — the p e r fo rm a n c e  be ing  a  function  
of c e r t a i n  s ta n d a rd s  of e x t r a c t io n  and  
re te n t io n .
The fa c to ry  d e te r m in e s  the  fa c to ry  e ff ic iency  c o e f f ic ien t ,  K, 
a t  the  c o m p le t io n  of the c r o p .  The c r u s h e r  ju ice  and the f ib e r
in sp e c t io n s  fo r  e a c h  g ro w er and r e g io n a l  a r r a n g e m e n t  of g ro w e rs  a r e  
c r o p  a v e r a g e s .
The C ane  P r i c e  F o rm u la  ( P a y m e n t  fo r  Sugar)
The can e  p r ice  fo rm u la  d e te r m in e s  the k i lo g ra m s  of su g a r  per 
m e tr ic  ton  of c a n e ,  C , a c c ru in g  to the g ro w e r  a c c o rd in g  to  h is  SE .
4
C = 2 SE x  Kg 
3 Ton
P a y m e n t  fo r  M o la s se s  and B y p ro d u c ts
The g ro w e r  r e c e iv e s  tw o - th i rd s  of the p ro f i ts  a c c ru in g  f ro m  
the b y p ro d u c ts  — r u m ,  a lc o h o l,  and  m o la s s e s .  T he  p ro f i ts  a r e  c a l ­
cu la te d  fro m  the Is land  a v e ra g e  p ro f i ts  fo r  the b y p ro d u c ts  per ton on 
cane  a n d 'th u s  a r e  the sam e  fo r  e v e r y  f a c to ry .
SOUTH A F R IC A 5
G e n e ra l
L e g is la t iv e  c o n tro l  o f cane  p ay m en t is th roug h  the Sugar A c t ,  
1936, to g e th e r  w ith  the S ugar I n d u s t ry  A g re e m e n t ,  1943, a s  a m e n d e d .
4
The c a n e  p r ic e  fo rm u la  a s  so  p re s e n te d  in fe r s  can e  paym en t 
fo r s u g a r  to be in t e r m s  o f a c tu a l  s u g a r .  M . Hugot does no t note  w h e th ­
e r  the  g ro w e r  r e c e iv e s  su g a r  a s  p a y m e n t  — in w hich  c a s e  i t  is  a s s u m e d  
th a t  he d is p o s e s  of the su g a r  th ro u g h  b r o k e r s  — o r  w he ther  he r e c e iv e s  
p ay m en t d i r e c t l y  fo r the v a lu e  of the s u g a r .
^S ugar A c t ,  1936, to g e th e r  w ith  the  Sugar In d u s t ry  A g r e e m e n t , 
1943, a s  A m en d ed , Schedule  "B ", S ec tio ns  2, 3 , 4 .
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The c o n t r o l  is  a d m in is te r e d  b y  the Sugar In d u s t ry  C o n tro l  B o a rd .  
C ane  p ay m en t p ro v is io n s  app ly  to  can e  g row n by in d ep enden t f a r m e r s  
a s  w e ll  a s  by f a c to r y  i n t e r e s t s .
The s ta n d a rd  of can e  q u a l i ty  is  s u c r o s e  % c an e  a s  d e te rm in e d  
f ro m  the fo llow ing can e  q u a l i ty  fo rm u la  w hich  r e l a t e s  the g r o w e r 's  
c r u s h e r  ju ice  in sp e c t io n s  to  the f a c to ry  Ja v a  R a tio .
The fo rm u la  d e te r m in e s  the p r ic e  per  ton  o f c a n e ,  C ,  to be paid to the 
g ro w e r  fo r  su g a r  a s  the p ro d u c t  of the g r o w e r 's  s u c ro s e  % c a n e ,  the 
b a se  p r ice  of 96° s u g a r ,  and a d i s t r ib u t io n  f a c to r .  The d is t r ib u t io n  
f a c to r  s e t s  the b a se  s p l i t  be tw een  the g ro w e r  and  the f a c to r y  of the r e ­
tu rn s  f ro m  s u g a r .  A d d it io n a l  pay m en ts  fo r  su g a r  m ay  a c c ru e  to  the 
g ro w er a s  no ted  l a t e r .
B a se  P r i c e
C = S u c ro se  % C ane x  96 °  S u gar x  0 .533053
The g r o w e r 's  s u c r o s e  % can e  is  d e te rm in e d  f ro m  the w eek ly  
a v e ra g e  of h is  c r u s h e r  in sp e c t io n s  and the fa c to ry  w e ek ly  a v e ra g e  Java  
R a tio .
S u c ro se  
x  % C ane
C ru s h e r
Ju ice  F a c to r y
The C ane  P r i c e  F o r m u la  (P a y m e n t  fo r  Sugar)
The South A f r ic a n  can e  p r ic e  fo rm u la  is b a sed  on 96°  s u g a r .
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The B ase  P r i c e  o f  96°  Sugar
The b a s e  p r ic e  of 96°  s u g a r  is  an  a v e ra g e  of the lo c a l  m a r k e t  
p r ic e  and the e x p o r t  p r ic e  of 96°  s u g a r  fo r  the c ro p .
The lo c a l  m a r k e t  p r ic e  is  the a v e ra g e  p r ic e  a t  H u le t t 's  R e f in e ry ,  
H u l s a r ,  of f i r s t  re f in e d  su g a r  fo r  lo c a l  c o n su m p tio n  -  l e s s  a  r e f i n e r ' s  
m a rg in .
The e x p o r t  p r ic e  is  the f . a . s .  or f . o . r . ,  D urban , p r ic e .
P a y m e n t  fo r  M o la s s e s  and B yprod uc ts
" G ro w e rs  have  the r ig h t  to  p a r t ic ip a te  in any  p ro f i t  th a t  
m ay  a c c r u e  to m i l l e r s  by r e a s o n  of m o la s s e s  becom ing  
v a lu ab le  a s  a so u rc e  of r a w  m a te r i a l  fo r  any  p ro d u c t.  The 
e x te n t  of su c h  p ro f i t  and the p ro p o r t io n  th e re o f  th a t  s h a l l  
a c c ru e  to the g ro w e rs  s h a l l  be d e te rm in e d  by the C e n t r a l  
B oard  - -" 6
In  a d d it io n , " G ro w e rs  sh a l l  have  the r ig h t  to p a r t i c i ­
pate in  f i l t e r  p r e s s  cak e  r e s id u a l  - -  in a c c o rd a n c e  w ith  
such  a r r a n g e m e n ts  a s  m a y b e  m ade - -  b e tw een  ind iv idu a l  
m ills  and th e i r  r e s p e c t iv e  M ill  G ro u p  B o a rd s .
S u g a r  Cane T r a n s p o r ta t io n  C o s ts
8Cane is  d e l iv e re d  by  the  g ro w e r  a t  the g r o w e r 's  own e x p e n se .
The D is t r ib u t io n  of R e tu rn s
The d is t r ib u t io n  f a c to r  e f fe c t iv e ly  s e t s  the  b asic  d is t r ib u t io n  of
^ Ib id . , Sec tion  54.
^Ib id . , Sec tion  53.
6I b i d . , Sec tion  40 .
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r e t u r n s  f ro m  su g a r  a t  53% to the g ro w e r  and  47% to  the f a c to ry .
H o w ever ,  v a r io u s  E q u a l iz a t io n  F u n d s  a r e  a l s o  paid to the g ro w ­
e r s .  E s s e n t i a l l y  th e s e  funds a r e  b a se d  on e a c h  g r o w e r 's  s c a le  of p r o ­
du c tion  — beco m in g  in c r e a s in g ly  l a r g e r  fo r  the s m a l l e r  g r o w e r s .
In  ad d it ion , b e n e f i ts  a r e  paid to  the f a c to r ie s  w hich  p roduce  le s s  
than  18, 000 tons of su g a r  a n n u a l ly .  The s m a l l e r  f a c to r ie s  r e c e iv e  c o r ­
r e s p o n d in g ly  la r  ger p a y m e n ts .
The g ro w e r  E q u a l iz a t io n  F u n d s  and the  fa c to ry  b en efi t  pay m en ts  
a r e  f in an ced  th rough  le v ie s  on the p r o - r a t a  p roduction  of the f a c to r ie s .  
Such le v ie s  a r e  r e c e iv e d  and d i s b u r s e d  by  the South A f r ic a n  Sugar A s s o ­
c ia t io n ,  which is  a n  o rg a n iz a t io n  of g ro w e rs  and  f a c to ry  o w n e rs .
M isc e l la n e o u s  C o m m e n ts
In se t t in g  the  b a se  p r ic e  of 96° su g a r  a s  the a v e ra g e  p r ic e  of 
lo c a l  s u g a r  a t  the H u l le t 's  r e f i n e r y  and  of e x p o r t  s u g a r ,  f . a .  s .  or 
f .  o . r . ,  D u rb a n , the f a c to r ie s  thus a s s u m e  the c o s t  of t r a n s p o r t in g  r a w  
s u g a r  f ro m  the f a c to r y  to  the r e f in e r y ,  to sh ip s id e ,  or a b o a rd  the r a i l  
t r a n s p o r ta t io n .  H o w ev e r ,  in o r d e r  th a t  the f a c to r ie s  w hich  a r e  lo ca ted  
a t  a  g r e a t  d is ta n c e  f ro m  the t e r m in a l  a r e  no t  pena lized  fo r  h igh t r a n s ­
p o r ta t io n  c o s t s  a r e  s h a r e d  e q u itab ly  by  a l l  f a c to r ie s  a s  a n  In d u s try  o b l i ­
g a tio n . Such In d u s t ry  o b lig a tions  a r e  m e t  by  le v ie s  on a l l  f a c to r ie s  by 
the  South A f r ic a n  S ugar  A s s o c ia t io n .  The ind iv idua l f a c to r ie s  a r e  then 
r e b a te d  a c c o rd in g  to  th e i r  sp ec if ic  t r a n s p o r ta t io n  c o s t s .
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JAM AICA9
G e n e ra l
A lthough  s ta tu to r y  c o n tro l  of the Is land  in d u s t ry  is p rov ided  fo r  
un der p ro v is io n s  of the Sugar In d u s t ry  C o n tro l  L aw  of 1933 a s  a m e n d ­
ed , the c o n t ro l  a s  i t  a f fe c ts  can e  p r ic e s  is  n o m in a l.  Such c o n tro l  is  
in c o rp o ra te d  in p e riod ic  a g re e m e n ts  betw een  the Sugar M a n u f a c tu re r s '  
A s s o c ia t io n  (SMA) and the A ll  I s lan d  J a m a ic a  Cane F a r m e r s '  A s s o c i a ­
tion  (CFA ).
P r i c e s  paid to  the in d ep en den t cane  f a r m e r s  fo r cane  a r e  c u r ­
r e n t ly  c o n tro l le d  u nder the t e r m s  of the 1958 Cane P r ic e  F o rm u la .  The 
1958 fo rm u la  was re c o m m e n d e d  by a n  in v e s t ig a to r  appo in ted  b y  the SMA 
and  the C FA  to  p ro p o se  t e r m s  for cane  p r ic in g .
The s ta n d a rd  of cane  q u a l i ty  is the Tons of Cane per  Ton of 96°
S u g a r ,  T C /T S .
The can e  q u a l i ty  fo rm u la  i s :
T S l  F a r m e r
W .C .  R e ten tion  
P o l  % C r u s h e r  x  @ C r u s h e r
Ju ice____________ Ju ice  P u r i ty
W .C .  Retention" 
P o l  % C r u s h e r  x  @ C r u s h e r  
Ju ice  Ju ice  P u r i ty
9The in fo rm a tio n  in th is  s e c t io n  is  b a sed  on n o tes  and  on c o r ­
re sp o n d e n c e  w ith  r e p r e s e n ta t iv e s  of the Ja m a ic a  In d u s try .
The F a c to r y  TC /T S  is  d e te rm in e d  f ro m  the a v e ra g e  fa c to ry  
p e r fo rm a n c e  fo r  the c r o p .
The f a r m e r ' s  d a ta  a r e  d e te rm in e d  f ro m  the w eigh ted  a v e ra g e  
c r u s h e r  ju ice  in sp e c t io n s  fo r  the c r o p .
#
The Cane P r i c e  F o r m u la  (P a y m e n t  fo r  S ug ar  and  M o la sse s )
D if fe re n ce
C = _______ I________  x  B ase  P r i c e  x  P e rc e n ta g e  — in Shipping
(T C /T S )F a r m e r  96°  S ugar E x p e n s e s
w h e re :  C i s  the p r ic e  paid to the f a r m e r  p e r  long ton of
c a n e .
B ase  P r i c e  of 96 °  S u g a r ,  w hich in c lu d es  su g a r  and 
m o la s s e s ,  is  d i s c u s s e d  below .
P e rc e n ta g e  is  the p ro p o r t io n  of the to ta l  va lue  of a 
ton  of c an e  w hich  should  a c c r u e  to  the can e  
f a r m e r .  The p e rc e n ta g e  is  ba sed  on f a c to ry  
c a p a c i ty  and  v a r i e s  f ro m  63.38%  f o r  fou r of the 
s m a l l e s t  f a c to r ie s  on the Is land  to  67. 13% for 
the  tw o l a r g e s t  f a c to r i e s .
D if fe re n c e  in Shipping E x p en se  i s  an  a d ju s tm e n t  
m ade to the c a n e  p ay m en t to  c o m p e n sa te  fo r  
d i f f e re n c e s  b e tw een  the  in d iv id ua l  f a c to r y  and 
the  Is land  a v e r a g e  r a w  su g a r  t r a n s p o r ta t io n  
c o s t s  f ro m  the  f a c to ry  to  a  J a m a ic a  t e r m in a l
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and fo r  s to ra g e .  The f a c to ry  c o s t s  thus include  the 
Is land  a v e ra g e  c o s t s  a f te r  a d ju s tm e n t  fo r the d i f f e r ­
ence  b e tw een  th o se  c o s ts  of the  sp e c if ic  f a c to ry  and 
the Is land  a v e r a g e .
The B ase  P r i c e  of 96° Sugar
The b a se  p r ic e  is  the va lue  of one ton of 96° S u g a r .  T h is  va lue  
in c ludes  the a v e ra g e  p r ic e  of lo c a l  co n su m p tio n  and e x p o r t  su g a r  and 
the va lue  of the Is land  a v e ra g e  f in a l  m o la s s e s  p ro d u c tio n  p e r  ton  of 
s u g a r .
The p r ic e  of lo c a l  c o n su m p tio n  su g a r  is  the a v e r a g e  lo c a l  p r ice  
l e s s  a c tu a l  re f in in g  c o s t s .
The p r ic e  of e x p o r t  su g a r  is the a v e ra g e  Is land  f . a . s .  p r ic e .  
The value  of the Is land  a v e ra g e  m o la s s e s  per  ton of su g a r  is 
b a sed  on th e  f . a . s .  e x p o r t  p r ic e  of m o la s s e s .
P a y m e n t  fo r  B yprod uc ts
The cane  p r ic e  fo rm u la  inc lud es  both su g a r  and  m o la s s e s  a s  
no ted  a b o v e .  A lthough  an  a p p re c ia b le  p o r t io n  of the Is land  m o la s s e s  
is  d iv e r te d  to  r u m  m an u fa c tu re  — su c h  m an ufac tu re  be ing  done by the 
su g a r  m a n u fa c tu re r s  th e m se lv e s  — a l l  m o la s s e s  p roduced  is va lued  
a t  the p r ic e  of the  m o la s s e s  w hich is  a c tu a l ly  e x p o r te d .  P r io r  to the 
1958 f o rm u la ,  the c a n e  f a r m e r s  p a r t ic ip a te d  in  the p ro c e e d s  f ro m  ru m ,  
s p i r i t s ,  and  m o la s s e s .
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Sugar Cane T ra n s p o r ta t io n  C o a ts
C ane is  d e l iv e r e d  to  the f a c to r y  a t  the cane  f a r m e r ’s e x p en se .
The D is t r ib u t io n  of R e tu rn s
A 1945 in d u s t ry  s u r v e y  c o m m is s io n  c o m p le te d  a c o m p r e h e n ­
sive  s tu d y  of the in d u s t ry  and  i ts  c o s t s ,  a s s e t s ,  and  r e t u r n s .  B ased  
on th e s e  s tu d ie s ,  the c o m m is s io n  p ro p o se d  a cane  p ay m en t fo rm u la .
The f o rm u la ,  in a r r iv in g  a t  the p r ic e  to be paid to  the can e  f a r m e r ,  
d ed u c ted  f ro m  the s u g a r  r e v e n u e s  an  a v e ra g e  m a n u fa c tu r in g  c o s t  and 
m a n u fa c tu r in g  p ro f i t  to  a r r i v e  a t  the r e t u r n  to  the c a n e  f a r m e r  per 
T C /T S  for s u g a r .  In a d d it io n , the fo rm u la  included  p ro c e e d s  pe r  ton 
of c an e  for b y p ro d u c ts ,  i . e . ,  r u m ,  s p i r i t s ,  and  m o la s s e s .  T his  f o r ­
m ula  was n e v e r  in c o rp o ra te d  in su b s e q u e n t  cane  p r ic e  a g re e m e n ts ,  ^
In i9 6 0  a c o m m is s io n  in v e s t ig a te d  the 1959 s u g a r  in d u s t r y  
s t r i k e .  The in d u s t r y  s u r v e y  included  s u g a r  cane  p ro d u c tio n , r a w  su g a r  
m a n u fa c tu r in g ,  and  ru m , s p i r i t s ,  and m o la s s e s  c o s t s ,  r e t u r n s ,  and 
a s s e t s .  T o  d a te ,  the  r e s u l t  of the econom ic  s tu d ie s  have n o t  been  in ­
c o rp o r a te d  in su b seq u e n t  c a n e  p r ic e  a g re e m e n ts .
^ R e p o r t  of th e  S u g a r  In d u s t ry  C o m m is s io n  — J a m a ic a  — 1944- 
4 5 . K ingston : The G o v e rn m e n t  P r i n t e r ,  1945.
^ R e p o r t  o f the C o m m is s io n  of E n q u iry  on the S ug ar  In d u s try  
of J a m a ic a .  K ingston: The G o v e rn m e n t  P r in t e r ,  I960 .
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M A U RITIU S12
G e n e ra l
Cane p ay m en t is go vern ed  by the S a les  of Cane (C en tra l)  O r ­
d inance  No. 47 of 1941. S ta tu to ry  C o n tro l  is v e s te d  in the C e n t r a l  
A r b i t r a t io n  and  C o n tro l  B o a rd .
The s ta n d a rd  of c an e  q u a li ty  is  c o m m e r c i a l  su g a r  of 99 p u r i ty
% c a n e .
The c an e  q u a l i ty  fo r m u la  r e l a t e s  the g r o w e r 's  " t r u e "  s u c r o s e  
% cane  to  a  s ta n d a rd  re d u c e d  e x t r a c t io n  b a se d  on h is  f ib e r  % c an e  and 
a  s ta n d a rd  re te n t io n  b a s e d  on h is  m ixed  ju ic e  p u r i ty .
Y ie ld , 99 " T r u e "  S ta n d a rd
P u r i t y  C o m m . = S u c ro se  x  R educed  x  R e ten tio n  x  1 
S ugar % Cane % C ane  E x t r a c t io n  9 8 .5
A s ap p lied  in a c tu a l  p r a c t ic e ,  the g r o w e r 's  in sp e c t io n s  (B r ix  
an d  a p p a r e n t  p u r i ty  of the f i r s t  e x p re s s e d  ju ice  and  f ib e r  per  c e n t  cane )  
a r e  f a c to r e d  to the  m il l  in sp e c t io n s  d u r in g  the p e r io d  in w hich  he d e ­
l iv e re d  h is  can e  ( t e s t  p e r io d )  and  then  fa c to re d  a g a in  to r e f l e c t  the 
d i f fe re n c e  b e tw e e n  the f a c to ry  in sp e c t io n s  a t  the  t im e  of the d e l iv e r y  
and  the a v e ra g e  f a c to ry  in sp e c t io n s  fo r  the c r o p .  F ix e d  s ta n d a rd s  of 
f a c to r y  e x t r a c t io n  and bo iling  h o u se  p e r fo rm a n c e  a r e  ap p lied  in d e t e r ­
m in ing  the y ie ld  of s u g a r .
^ T h e  in fo rm a t io n  in th is  s e c t io n  i s  b a se d  on p e r s o n a l  n o tes  
c o v e r in g  the  M a u r i t iu s  In d u s t ry .
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The Cane P r i c e  F o r m u la  (P a y m e n t  fo r Sugar)
The cane  p r ic e  f o r m u la , w hich r e p r e s e n t s  the p l a n t e r ’s p a y ­
m en t for s u g a r ,  d e te r m in e s  the am o u n t  of su g a r  w hich the p lan te r  
r e c e iv e s  in paym en t fo r  h is  c a n e .
99 P u r i ty  E q u iv a le n t  Sugar
C = S ugar % x  Kg. x  D is t r ib u t io n  — for Cane Loading  
Cane Ton F a c to r  & T ra n s p o r ta t io n
C o s ts .
w h e re :  C is the k i lo g ra m s  of su g a r  per  ton of can e
a c c ru in g  to  the g ro w e r .
D is t r ib u t io n  F a c to r  i s  the f r a c t io n  of su g a r  
a c c ru in g  to  the g ro w e r  a s  d e te rm in e d  by 
the C e n t r a l  B oard .
E q u iv a len t  Sugar fo r  C ane L oading  k  T r a n s  - 
p o r ta t io n  C o s ts  r e p r e s e n t s  the c o s ts  i n ­
c u r r e d  in h o is t in g  and t r a n s p o r t in g  the  cane  
using  the f a c to ry  f a c i l i t i e s .
The B ase  P r ic e  of 99 P u r i ty  C o m m e rc ia l  Sugar
T he can e  p r ic e  fo rm u la  d e te rm in e s  the g r o w e r 's  r e t u r n s  fo r 
su g a r  in  t e r m s  of a c tu a l  s u g a r .  When the g ro w e r  e le c ts  to  be paid in 
c a s h  r a t h e r  than s u g a r ,  he is paid  on the b a s is  of the ne t p r ic e  per  ton 
of 99 p u r i ty  c o m m e r c i a l  su g a r  a t  the d o c k s ,  In th is  c a s e ,  hand ling , 
s to r a g e ,  sh ipp ing , and  in s u ra n c e  c h a rg e s  a r e  d ed uc ted  f ro m  the g ro s s  
r e c e ip t s  fo r su g a r  to  a r r i v e  a t  the  ne t p r ic e  per ton  of s u g a r .  The
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f a c to r y  c o s t s , of c o u r s e ,  inc lude  those  of t r a n s p o r t in g  the r a w  su g a r  
f ro m  the f a c to ry  to  the  d o c k s .
P a y m e n t  fo r  M o la s s e s  and  B yprod uc ts
In ad d it io n  to  h is  s h a r e  of s u g a r ,  the  p la n te r  is e n t i t le d  to  tw o-  
th id s  of the a v e ra g e  a m o u n t  of s c u m s  and m o la s s e s  p roduced  by  the 
f a c to ry  p e r  ton o f c a n e .
S ug ar  Cane T r a n s p o r ta t io n  C o s ts
A s noted  in the s e c t io n  on the p ay m en t fo r  s u g a r ,  the  p lan te r  
b e a r s  the c o s t  of load ing  and  t r a n s p o r t in g  h is  c a n e .  G e n e ra l ly ,  th e  
f a c to r y  p e r fo r m s  th e s e  s e r v i c e s  and  the Is land  a v e ra g e  c o s ts  a r e  a n ­
n u a l ly  d e te r  m ined  o n  a  to n - m i le  b a s i s .  The Is lan d  a v e ra g e  c o s t s  a r e  
th en  a p p lied  to  the p l a n t e r 's  d e l iv e r i e s .
The D is t r ib u t io n  of R e tu rn s
The C e n t r a l  B o a rd ,  in  se t t in g  the b a s i s  f o r  cane  paym en t, 
r e c o g n iz e s  the p r in c ip le  th a t  under n o r m a l  c o n d it io n s  the  p lan te r  
shou ld  r e c e iv e  a n  a v e ra g e  of tw o - th ird s  of the  su g a r  w hich h is  cane  
m ig h t  be ex p ec te d  to  y ie ld . P e r io d ic  s u rv e y s  a r e  m ade of the c o s t s  
of p ro d u c tio n  of c an e  and r a w  su g a r  m a n u fa c tu re .  In se t t in g  the 
a m o u n t  of su g a r  a c c ru in g  to  the p la n te r  b a se d  on th ese  s u r v e y s ,  c o n ­
s id e r a t io n  i s  given to  the f a c t  th a t  c e r t a i n  f a c to r ie s  and  p la n te r s  need  
m o re  than the  is lan d  a v e ra g e  d is t r ib u t io n  in  o r d e r  to  s ta y  in  b u s in e s s .
PU ER T O  R IC O 13
D u a l s t a tu to r y  c o n tro l  of the P u e r to  R ican  S ugar can e  in d u s t ry  
is  p ro v id ed  in the  P u e r to  R ic a n  Sugar A ct w hich  is  a d m in is te r e d  by the  
Is land  D e p a r tm e n t  of A g r ic u l tu r e  and  In d u s t ry  th rou gh  the S ugar  B o a rd  — 
and  the United S ta te s  S ug ar  A c t  w hich i s  a d m in i s t e r e d  by the Sugar 
D iv is io n  of the U nited  S ta te s  D e p a r tm e n t  o f A g r ic u l tu r e .
The r e g u la t io n s  of the In su la r  Sugar A c t  a r e  g e n e ra l  -  c o v e r ­
ing the  r e l a t io n s  be tw een  the f a c to r ie s  and g r o w e r s ,  r u le s  and  r e g u l a ­
t io n s  fo r  sa m p lin g  and an a ly z in g  c a n e ,  and the p ay m en t fo r  can e  to the 
f a r m e r s .  T hrough  h e a r i n g s , the S u gar  B oard  p r e s c r ib e s  o r d e r s ,  d i ­
r e c t i v e s ,  e t c . , w hich  a r e  n e c e s s a r y  for the e x e r c i s e  of i ts  d u t ie s .
The re g u la t io n s  of the  F e d e r a l  Sugar Act c o v e r  p ro v is io n s  w hich  
m u s t  be m e t  by in d u s t r y  m e m b e rs  to  qu a lify  fo r  the Sugar A c t  benefit  
p a y m e n ts .  T h e se  p ro v is io n s ,  while r e s t r i c t e d  to p rod uc tion  of can e ,  
e s s e n t i a l l y  c o v e r  the e n t i r e  in d u s try  since  f a c to r y  i n te r e s t s  a s  w ell a s  
the in d ep enden t f a r m e r s  c u lt iv a te  c a n e .  A s  the f e d e r a l  c o n t ro l  a ffe c ts  
the p r ic e  paid fo r  su g a r  c a n e ,  i t  is im p le m e n te d  th ro ugh  an n u a l  cane  
p r ic e  h e a r in g s  in P u e r to  R ico  which a r e  conducted  by  r e p r e s e n ta t iv e s  
of the S u gar D iv is io n .  The b a s is  fo r  the c a n e  p r ic e  a s  so  d e te rm in e d
13 The in fo rm a tio n  in  th is s e c t io n  is  taken  f ro m  the  S ugar A c t  
of P u e r to  R ico  of M ay, 1951, and the P u e r to  R ican  1959-60 C ro p  F a i r  
P r i c e  D e te rm in a t io n  S .D .  877. 13, United S ta te s  D e p a r tm e n t  of 
A g r ic u l tu r e .
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is  ap p licab le  to c a n e  grow n by fa c to ry  i n t e r e s t s  a s  w e ll  a s  by  in d e ­
pendent f a r m e r s  — both  r e f e r r e d  to a s  p r o d u c e r s .
As c o v e re d  in the follow ing s u m m a r y ,  the p ro v is io n s  fo r  cane  
p ay m en t in bo th  the Is land  and F e d e r a l  r e g u la t io n s  a r e  e s s e n t ia l ly  
s i m i l a r .
S u gar  cane  is v a lu ed  on a  ne t c a n e  b a s i s ,  w here  n e t  c an e  is c an e
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con ta in ing  no t in e x c e s s  of 5% t r a s h .  The ne t  w eight of su g a r  cane  is  
d e te rm in e d  by  d e t r a s h in g  a  sa m p le  of g r o s s  c an e  w eighing ab o u t 100 
pounds. T he w eigh t of the  t r a s h  re m o v e d  is  e x p re s s e d  a s  a p e rc e n ta g e  
of the  g r o s s  w e igh t of the s a m p le .  If su c h  a  p e rc e n ta g e  e x c e e d s  five 
p e r  cen t ,  the  d if fe re n c e  be tw een  100% an d  the e x c e s s  p e rc e n ta g e  is 
ap p lied  to the g ro s s  w e igh t of the su g a r  c a n e  f r o m  which the sa m p le  
w as re m o v e d  to  d e te rm in e  the n e t  w e igh t of su ch  su g a r  can e .
The s ta n d a rd  o f c an e  q u a li ty  is pounds of 9 6 °  r a w  su g a r  per 
100  pounds of n e t  c a n e .
T he  cane  q u a l i ty  fo rm u la  is :
R = T I (S -  0 .3 B )  F
w h e re :  R is  the yield of 96°  s u g a r  p e r  100 pounds of
n e t  c a n e .
T is  the t r a s h  c o r r e c t i o n  f a c to r  w hich i s  eq u a l
* ^ " T r a s h "  m ea n s  g re e n  o r  d r ie d  l e a v e s ,  su g a r  cane  to p s ,  
s to n e s ,  an d  a l l  o th e r  e x tra n e o u s  m a te r i a l .
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to  1 , 0 0  fo r  cane  w ith  5% or l e s s  t r a s h ,  0 .99  
fo r  6% t r a s h ,  0 .98  fo r  7% t r a s h ,  e tc .
I is  a  c o r r e c t io n  f a c to r  w hich is  ap p lied  only
to in f e r io r  v a r i e t i e s  of cane  and w hich  is  a 
func tion  of the p u r i ty  of the c r u s h e r  ju ic e  
s a m p le s .
S is the pol of the c r u s h e r  ju ice  sa m p le .
B is the B r ix  of the c r u s h e r  ju ice  sa m p le .
F  is the y ie ld  f a c to r  w hich  is  the q u o tien t  of
the a c tu a l  w eight of 9 6 °  r a w  su g a r  p roduced  
by  the f a c to r y  d u r in g  the  s e t t l e m e n t  pe riod  
d iv ided  by the sum  of the " ten ta tiv e  r e c o v e r ­
ie s  o f r a w  s u g a r "  fo r  a l l  p r o d u c e r s .
W eight of 9 6 °  R aw  S u gar A c tu a l ly  
F  = P ro d u c ed  b y  the F a c to r y  
Sum W x  T I (S -  0 .3B)
w h e re :  Sum W x  T I ( S -0 .3 B )  is the sum  of
the p ro d u c t  of the w eight of e ac h
p r o d u c e r 's  can e  d e l iv e ry ,  W, t im e s
h is  " ten ta t iv e  r e c o v e r y  of r a w  s u g a r ,  "
T I (S -0 . 3B).
The ru n  p e r io d s  for w hich  the f a c to r y  d e te rm in e s  the f a c to ry  F  
m ay  n o t  ex ceed  one m onth . T he c r u s h e r  ju ice  in sp ec t io n s  for e a c h
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p ro d u c e r  a r e  a v e ra g e d  fo r  the sam e  p e rio d .
The C ane P r i c e  F o r m u la  (P a y m e n t  fo r  Sugar)
C = R x  % x  " P r i c e  of R aw  S u g a r"  
w h e re :  C is  the p ay m en t  to  the p ro d u c e r  per 100
pounds of n e t  su g a r  c a n e .
R is the yield of 96°  r a w  su g a r  per 100 
pounds of n e t  su g a r  c a n e .
% is  the p e rc en ta g e  of the yield  of 9 6°  
s u g a r  which a c c r u e s  to  the p ro d u c e r .
T his  p e rc en ta g e  v a r i e s  f ro m  63.0%  for 
a  yield of 9 . 0 pounds of 96° r a w  su g a r  
p e r  100 pounds of n e t  su g a r  cane  to 
67^5% for 1 3 .5  pounds and o v e r  of 96° 
r a w  su g a r  p e r  100 pounds of n e t  su g a r  
c a n e .  This is  in  e f fe c t  an  incen tive  s y s ­
te m  in w hich the p ro d u c e r  is  paid a n  i n ­
c re a s in g ly  l a rg e  p e rc e n ta g e  of the yield  
fo r  h ig h er  c a n e  q u a li ty .
A c tu a l ly ,  c a n e  p ay m en t fo r  su g a r  m ay  be in c a s h  a s  d e te rm in e d  
a b o v e , or in su g a r  in which c a s e  the c an e  p ay m en t  is :
C = R x  %
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w h e re :  C is  the paym en t to  the p ro d u c e r  in pounds of
ra w  su g a r  per 100 pounds of n e t  su g a r  c a n e .
B ase  P r ic e  of 96°  R aw  Sugar
The b a se  p r ic e  is  the va lue  of 9 6 °  ra w  s u g a r ,  f. o. b. f a c to ry .  
To a r r i v e  a t  th is  f ig u re ,  se l l in g  and  d e l iv e r y  e x p en se s  a r e  deduc ted  
f ro m  the s im p le  a v e r a g e  p r ic e  of r a w  su g a r  for the c r o p  y e a r  a s  
quoted  on the N ew  Y o rk  Coffee and S u gar E x ch an g e .
The se l l in g  and d e l iv e r y  e x p e n se s  include  f re ig h t  f ro m  the 
m il l  d i r e c t l y  to the dock , re c e iv in g ,  h and ling , l ig h te ra g e  (if bagged), 
load ing , o cean  f re ig h t ,  and  un load ing  c o s t s  a s  w ell  a s  an  a llow ance  
fo r  in s u r a n c e ,  b r o k e r a g e ,  and  weighing and  te s t in g  c o s t s .
P a y m e n t  fo r  M o la sse s
The p ro d u c e r  i s  paid  fo r  m o la s s e s  p e r  n e t  ton of s u g a r  cane  
d e l iv e re d  to the f a c to r y .  T his  p aym en t is  e q u a l  to the p ro d u c t  of 
66% of the n e t  f a c to r y  p ro c e e d s  per  ga llon  of m o la s s e s  t im e s  the 
f a c to ry  a v e ra g e  p ro d u c tio n  of b l a c k s t r a p  m o la s s e s  per n e t  ton  of 
c a n e ,
The n e t  f a c to ry  p ro c e e d s  f ro m  m o la s s e s  a re  d e te rm in e d  by 
d ed u c tin g  f ro m  the a v e ra g e  g ro s s  s a le s  p r ic e  a d m is s a b le  se l l in g  
and d e l iv e r y  e x p e n s e s .  T h ese  se ll in g  and d e l iv e ry  e x p en se s  include 
pum ping c o s t s  f ro m  the f a c to r y  s to ra g e  tank , f r e ig h t  c o s t s , and 
w eigh ing , te s t in g ,  and  b ro k e ra g e  c o s t s .
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D is t r ib u t io n  o f  R e tu rn s
The c o n s id e ra t io n s  in  a n n u a l ly  se t t in g  the b a s is  fo r  cane  p a y ­
m e n t  a r e  w e l l  s ta te d  in the f a i r  p r ic e  d e te rm in a t io n :
"A nalysis  of the c o m p a ra t iv e  c o s t s ,  r e t u r n s ,  and p ro f i ts  
of p rodu c ing  and  p ro c e s s in g  su g a rc a n e  obtained  th rou gh  
fie ld  s u rv e y  fo r  p r io r  y e a r s  and  r e c a s t  in t e r m s  of the 
p ro sp e c t iv e  p r ic e  and  p ro d u c tio n  co nd it ion s  fo r  the 1959- 
60 c ro p ,  in d ic a te s  th a t  the s h a r in g  re la t io n s h ip  betw een 
p ro d u c e rs  and  p r o c e s s o r s  p rov ided  in  th is  d e te rm in a t io n  
is e q u ita b le ,  "*5
l5 I b i d . , p . 3
C H A P T E R  IV 
SUGAR CANE QUALITY DETERM INATION 
AND CANE PAYM ENT IN LOUISIANA
G EN ER A L
S oc ia l  and E co nom ic  C onditions *
T hrough  the ten  y e a r  p e rio d  of 1952 th rough  1961, su g a r  cane  
p roduction  for su g a r  in L o u is ian a  h a s  a v e ra g e d  6 ,3 6 6 , 000 g r o s s  tons 
a n n u a lly ,  w ith  1961 w itn e s s in g  a r e c o r d  p roduction  of 7 ,6 5 9 ,2 5 3  tons . 
The c o m p a ra b le  r a w  su g a r  p rod uc tion  in 96° ra w  su g a r  value  was 
4 6 8 ,9 0 0  tons a s  the te n  year  a v e ra g e  w ith  a  r e c o r d  p ro d u c tio n  of 
642 ,000  tons in 1961.
A n n u a l  f a c to r y  throughput a v e r a g e d  117, 700 g ro s s  tons of can e  
in the p e riod  1952 th ro u g h  1961, w ith  a p eak  th roughpu t of 166,506 
tons in  1961. C o m p a ra b le  r a w  su g a r  p ro duction  was 9 ,4 2 0  tons a s  the 
ten  y e a r  a v e r a g e ,  an d  a r e c o r d  p rod uction  of 13,960 tons in 1961.
A m a lg a m a t io n  of the p ro c e s s in g  s e g m e n t  of the in d u s t ry  has
^The s t a t i s t i c a l  m a te r i a l  in th is  s e c t io n  c o v e r in g  the p e rio d  
1952 th roug h  1961 is  a b s t r a c te d  f ro m  the S p e c ia l  S ta t i s t i c a l  I s su e  of 
The S ugar B u l le t in , XXXIX (1961). The 1961 c ro p  d a ta  a r e  b a se d  on 
p r e l im in a r y  r e p o r t s  r e l e a s e d  by the A g r ic u l tu r a l  S ta b il iz a t io n  and  
C o n se rv a t io n  S e rv ic e  — L o u is ian a  S ta te  Office, United S ta te s  D e p a r t ­
m en t of A g r ic u l tu r e .
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been  f a i r l y  e x te n s iv e .  W h erea s  th e re  w e re  54 f a c to r ie s  in o p e ra t io n  
in  1952, the 1961 c r o p  w as hand led  by  46 f a c to r i e s .
The s ta te  f a c to r ie s  v a ry  w ide ly  in  c a p a c i ty ,  ra n g in g  f ro m  a b o u t  
70 to  185 g ro s s  tons of cane  p e r  h o u r .  Nine of the fa c to r ie s  a r e  f a r m e r -  
owned c o o p e ra t iv e  e n t e r p r i s e s .  The c o o p e ra t iv e s  g rind  ab o u t tw e n ty -  
five per c e n t  of the s ta te  can e  p ro d u c t io n .
The a v e ra g e  f a c to ry  y ield  (1952-1961) w as 170.2  pounds of 96° 
r a w  su g a r  per n e t  ton of c a n e .  1958 and  1961 w e re  r e c o r d  y e a r s  w ith  
y ie ld s  o f 182 .0  and  182.3 pounds r e s p e c t iv e ly .
The n u m b e r  of g ro w e rs  supp ly ing  e a c h  L o u is ian a  f a c to r y  v a r i e s  
c o n s id e r a b ly .  A t  one e x t r e m e ,  one L o u is ia n a  f a c to r y  of ab o u t  s ta te  
a v e r a g e  c a p a c i ty  r e c e iv e s  cane  f ro m  abou t 440 g ro w e rs ,  w hile  a t  the  
o ther  e x t r e m e ,  a fa c to ry  of c o m p a ra b le  c a p a c i ty  r e c e iv e s  cane f ro m  
abou t 32 g r o w e r s .
T h e re  h a s  been  an  a m a lg a m a t io n  of f a r m s  in  the in d u s t ry ,  w ith 
the n u m b e r  of su g a r  cane  f a rm s  d e c r e a s in g  f ro m  4 ,463  in 1952 to 
2 ,5 4 7  in I960 . The a v e ra g e  s ize  per  f a rm  h as  in c r e a s e d  c o r r e s p o n d ­
ing ly  f ro m  6 6 .0  a c r e s  in  su g a r  c a n e  in 1952 to 110 .6  in 1961.
The f a r m s  v a r y  c o n s id e ra b ly  in  s i z e .  W hile ab o u t 80 pe r  c e n t  
of th e  f a r m s  a r e  u n d er  100 a c r e s  in s iz e  (about 42 per  c e n t  a r e  under  
25 a c r e s ) ,  78 per c e n t  of the c a n e  is grow n on f a r m s  of 100 a c r e s  and  
over in s i z e .
The ten  y e a r  a v e ra g e  f a r m  y ield  has  been  2 2 .4  n e t  tons of can e
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p e r  a c r e .  1955 and 1961 w e re  r e c o r d  y e a r s  w ith y ie lds  of 2 4 ,4  and 
2 5 .5  n e t  tons of cane  p e r  a c r e .
A bout 50 p e r  cen t of the L o u is ia n a  cane  p rodu c tion  is  fa c to ry  
a d m in i s t e r e d  o r  grow n by c o o p e ra t iv e  fa c to ry  o w n e rs .
T he L e g is la t iv e  S ys tem
U. S. su g a r  cane  and  su g a r  b e e ts  in i t ia l ly  w e re  p laced  on a  
quota  b a s is  u n d e r  the  p ro v is io n s  of the Jo n e s -C o s t ig a n  A c t  of May 
1934. T his  a c t  was an  am en d m en t to  the sw eeping  A g r ic u l tu r a l  A d ­
ju s tm e n t  A d m in is t r a t io n  ( A .A .A . ) ,  w hich was d es ign ed  to r e l i e v e  the 
d e p re s s io n  b o rn  d i s t r e s s  of the c o u n try ’s a g r i c u l tu r e .
A m ong o th e r  th ings , the J o n e s -C o s t ig a n  A ct p rov ided  fo r  b e n e ­
f i t  p ay m en ts  to su g a r  cane p ro d u c e r s  f ro m  re v e n u e s  d e r iv e d  f ro m  a 
p ro c e s s in g  tax  of o n e -h a lf  cen t p e r  pound of re f in e d  s u g a r .  It was the 
in te n t  of the A c t  th a t ,  th rough  the b en efi t  p a y m e n ts ,  the cane  p r o ­
d u c e r s  would be g u a ra n te e d  a  p a r i ty  p r ic e  of equ iva len t buying pow er 
of su g a r  cane  — r e f e r r e d  to the b a s e  p e rio d  of 1909-1914. T he benefi ts  
w e re  to a c c r u e  to th o se  p ro d u c e rs  who co m plied  w ith the quota  and 
o th e r  p ro v is io n s  of the  A ct.
A lthough the  benefit  paym en t p ro v is io n s  of the J o n e s -C o s t ig a n  
A c t  w e re  n u llif ied  by a  S u prem e C o u r t  ru l in g ,  the Sugar A c t of 1937 
r e e s ta b l i s h e d  the p r im a r y  e s s e n t ia l s  of the f o r m e r  A c t.
T he  1937 A ct was su b seq u en tly  a m en d ed  in 1941, 1944 and 
a g a in  in  1946, and  e x p ire d  on J a n u a ry  1, 1948, P r e s e n t ly ,  the U. S.
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su g a r  in d u s t r y  is  a d m in is te r e d  under the  S ugar A c t  of 1948 a s  a m e n d ­
ed.
B a s ic a l ly ,  the Sugar A c ts  have  b een  d e s ig n e d  to m a in ta in  a  
h e a l th y  and c o m p e ti t iv e  d o m es tic  s u g a r  in d u s t ry  of l im i te d  s i z e ;  to
a s s u r e  ad eq u a te  s u g a r  su p p lies  to  c o n s u m e r s  a t  re a s o n a b le  p r i c e s ;
2
and to p ro m o te  th is  c o u n t r y 's  g e n e r a l  e x p o r t  t r a d e .  S p e c if ica l ly ,  the 
A c ts  inc lude  p ro v is io n s  fo r :
1. M a in ten an ce  of the P r i c e  of S u g a r : The in ten t  of 
the S ugar A c ts  is  to  m a in ta in  the  p r ic e  of su g a r  
a t  su c h  a  le v e l  a s  to a s s u r e  the c o n s u m e r  a n  e q u i ­
tab le  p r ic e  and to p ro v ide  a  f a i r  r e t u r n  to  the d o ­
m es tic  su g a r  p ro duc ing  in d u s t ry .  T h is  c o n t r o l  is 
e x e r c i s e d  by  the S e c r e t a r y  of A g r ic u l tu re  th rough  
the d e te rm in a t io n  -  a f te r  public h e a r in g s  in  the  f a l l  
of e a c h  y e a r  — of the p re d ic te d  a n n u a l  su g a r  c o n ­
su m p tio n  ( ra w  value) fo r  the  c o n tin e n ta l  United S ta te s .
T his d e te rm in a t io n  e f fe c t iv e ly  e s ta b l i s h e s  the q u a n ­
t i ty  of s u g a r  in s h o r t  tons r a w  va lue  tha t  m ay be 
m a rk e te d  in  the  U nited  S ta te s  d u r in g  the  y e a r  u n d e r  
c o n s id e ra t io n .  (By p ro v is io n s  of the A c ts ,  the p o r t io n
T he  United S ta te s  S ug ar  P r o g r a m , A g r ic u l tu r a l  In fo rm a t io n  
P r o g r a m  B u lle t in  N o. I l l ,  U nited  S ta te s  D e p a r tm e n t  of A g r ic u l tu r e ,  
W ash ing ton , D . C . ,  Ju ly , 1953, p . 50.
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of the to ta l  co nsu m ptio n  a c c ru in g  to  the  United S ta te s  
industry- is  f ix e d .)
In se t t in g  the  an n u a l  su g a r  r e q u i r e m e n ts ,  and  in s u b ­
se q u e n t  r e v i s io n s  of the in i t ia l  d e te rm in a t io n ,  the 
S e c r e t a r y  of A g r ic u l tu re  is  ab le  to c o n tro l  the p r ice  
of r a w  s u g a r .  A p re d ic te d  high  su g a r  consum ption  
m ay  r e s u l t  in a d r o p  in the p r ic e  of r a w  su g a r  if  the 
a c tu a l  r e f i n e r s '  d e m a n d s  do n o t  m ee t  the p re d ic t io n .  
By the s a m e  token, a p re d ic te d  low co n su m p tio n  m ay  
r e s u l t  in a su b seq u e n t  h igh  p r ic e  of su g a r  b e ca u se  
d em an d  p ro v es  to  be g r e a t e r  than  a n t ic ip a te d .
2 . E s ta b l i s h in g  Q uotas  to D o m e s t ic  and F o re ig n  P r o ­
duc ing  A r e a s : A f te r  the S e c r e t a r y  h as  d e te rm in e d  
the an n u a l su g a r  r e q u i r e m e n t s ,  e ac h  d o m es tic  and 
fo re ig n  p roducing  a r e a  supp ly ing  the c o u n try  with 
s u g a r  is a s s ig n e d  a  quota  r e p r e s e n t in g  its  s h a re  of 
the m a r k e t .
3. E s ta b l i s h in g  M ark e tin g  A llo t tm e n ts  to  M a r k e t e r s :
One im p o r ta n t  function  of the su g a r  p ro g ra m  is  to 
p rom o te  o r d e r ly  m a rk e t in g .  The e s ta b l is h m e n t  of 
q u o ta s  can  u s u a l ly  a c c o m p l ish  th is .  H o w ev er ,
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s o m e tim e s  q u o ta s  a r e  n o t  enough — e s p e c ia l ly  when 
su p p lie s  in the p roduc in g  a r e a s  m a te r ia l ly  e x c e e d  the 
q u o ta s .  If the S e c r e t a r y  b e liev es  th a t  the p r e s s u r e  
of su p p lies  in a  c e r t a in  d o m es tic  a r e a  is l ik e ly  to  
c a u se  d i s o r d e r ly  m a rk e t in g ,  he m u s t  a l lo c a te  the 
quota f a i r ly  a m o n g  the m a r k e te r s ,  f a c to r ie s  o r  i m ­
p o r t e r s  in the a r e a .
4 .  A ss ig n in g  P ro p o r t io n a te  S h a r e s : F o r  d o m e s t ic  a r e a s ,  
the  S ugar A c t r e q u i r e s  the  S e c r e t a r y  of A g r ic u l tu re  
to d iv ide  the m a r k e t  am o n g  in d iv idua l  f a r m s .  E ac h  
f a r m 's  a l lo tm e n t ,  known a s  i ts  "p ro p o r t io n a te  s h a r e " ,  
m ay  be e x p re s s e d  in a c r e s ,  tons  of s u g a r  can e  or 
b e e t s ,  or in to ns  of s u g a r ,  r a w  v a lu e ,  which c a n  
n o rm a l ly  be p ro d u ced  f ro m  c a n e  o r  b e e t s .
In a c tu a l  p r a c t ic e ,  p ro p o r t io n a te  s h a r e s  a r e  no t  m ade 
r e s t r i c t i v e  u n le s s  p ro duc tio n  in  an  a r e a  has ex ceed ed  
or p ro m is e s  to  ex ceed  the q uo ta ,  and  the m ark e tin g  
a l lo tm e n ts  have  fa iled  to  b r in g  about a  b a lan ce  be tw een  
p roduction  and a l lo w a b le  a r e a  m a rk e t in g s .  M a rk e t in g  
a l lo tm e n ts  a r e  a p p lied  when e x c e s s iv e  p roduction  and 
d i s o r d e r ly  m a rk e t in g  f i r s t  becom e a  p ro b le m . S o m e ­
t im e s  the a l lo tm e n ts  a r e  su f f ic ie n t  to  c a u se  g ro w e rs  to
bring  p ro d u c tio n  m o re  n e a r ly  in line with q u o tas .  
H ow ever, i f  the t re n d  to  in c r e a s e  c r o p  output is 
s t ro n g ,  m aking p ro p o r t io n a te  s h a r e s  r e s t r i c t i v e  is 
u s u a l ly  needed  to b r in g  abou t the p ro p e r  b a lan ce .
A s s u r in g  a  F a i r  D is t r ib u t io n  of the B enefits  of the 
Sugar P r o g r a m  to  the G ro w e r ,  the F ie ld  W o rk e r ,  and  
the F a c to r y  O w n e r : T his  ob jec tive  is a c c o m p lish e d  
p r im a r i l y  th ro u g h  the p ro v is io n s  fo r  b e n e f i t  — or 
co n d it io n a l  — paym en ts  to the  g r o w e r s .  B a s ica lly ,  
the o b jec tiv e s  of the c o n d it io n a l  paym en ts  a r e  (a) to 
induce the g ro w e rs  to a d ju s t  th e i r  p ro duction  to the 
quota  and c a r r y - o v e r  n e e d s ;  (b) to h e lp  prov ide  a d e ­
quate  incom e to the g ro w e rs ;  (c) to p re v e n t  e m p lo y ­
m en t of ch ild  lab o r  in fie ld  w ork ; and (d) to  a s s u r e  
g ro w e rs ,  f ie ld  w o r k e r s ,  and f a c to ry  ow ners  a fa ir  
s h a r in g  of the  r e t u r n s  to  the in d u s try .
The l a s t  ob jec tive  is a c c o m p lish e d  th rough  an n u a l fie ld  
wage d e te rm in a t io n s  and can e  and b e e t  fa ir  p r ice  p r o ­
v is io n s .  The f a i r  p r ic e  p ro v is io n s  a r e  e n fo rc ea b le  
s in ce  g ro w e rs  who a r e  a l s o  p r o c e s s o r s  (m a n u fa c tu re r s  
a r e  r e q u i r e d  to pay p r ic e s  fo r cane  and b ee ts  in a c c o rd  
ance  with the f a i r  p r ic e  p ro v is io n s  in o rd e r  to re c e iv e
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co n d it io n a l  p a y m e n ts .  (In L o u is ia n a ,  a l l  p r o c e s s o r s  
a r e  a l s o  g ro w e rs  — e i th e r  th ro u g h  can e  grow ing i n ­
t e r e s t s  owned by the fa c to ry ,  o r  owned by  the  f a c to ry  
ow ners  th e m s e lv e s . )
F a i r  p r ic e s  a r e  d e te rm in e d  a n n u a l ly  by the S e c r e t a r y  
in  e a c h  d o m e s tic  cane  or b e e t  a r e a  a f te r  public h e a r ­
ings and  a f te r  in v e s tig a t io n  of the econom ic  position  
of the g ro w e rs  and  p r o c e s s o r s .  The h e a r in g s  a r e  c o n ­
duc ted  by  r e p r e s e n ta t iv e s  of the S ugar D iv is io n  of the 
D e p a r tm e n t  of A g r ic u l tu r e .  The te s t im o n y  w hich has 
been  p re s e n te d  by the  g ro w e r  and  the p r o c e s s o r  r e p r e ­
se n ta t iv e s  — a lo n g  w ith  f a c to ry  and f a r m  c o s t  and r e ­
tu rn  d a ta  w hich  have  been  c o l le c te d  by  Sugar D iv is io n  
a r e a  s u rv e y  te a m s  — is su b se q u e n t ly  rev ie w ed  to 
a r r i v e  a t  the b a s is  fo r  d e te rm in in g  the  b e e t  o r  cane  
fa i r  p r ic e  p ro v is io n s  fo r  the fo r th co m in g  c r o p .  The 
an n u a l f a i r  p r ic e  d e te rm in a t io n s  a r e  is su e d  in p r in ted  
fo rm  p r io r  to  the s t a r t  of the  c r o p .
In L o u is ia n a ,  an  in d u s t ry  g r o w e r - p r o c e s s o r  c o m m itte e  
s u p e rv i s e s  the c o n t r a c tu a l  r e la t io n s  be tw een  the g ro w ­
e r s  and  p r o c e s s o r s .  G e n e ra l ly ,  the in d u s t ry  pos it ion  is  
p re s e n te d  b e fo re  the a n n u a l  h e a r in g s  by a  r e p r e s e n ta t iv e
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of the c o m m it te e .  One y ear  a g ro w er m e m b e r  s u b ­
m its  the c o m m it te e  re c o m m e n d a t io n s  and  the nex t 
y ea r  a p r o c e s s o r  m e m b e r  m ak es  the p re s e n ta t io n .  In 
s e v e r a l  i n s t a n c e s , the g r o w e r - p r o c e s s o r  c o m m it te e  
has  n o t  b een  ab le  to r e a c h  an  a g re e m e n t  on r e c o m ­
m en da tions  to be sub&nitted a t  the h e a r in g .  In su ch  c a s e s ,  
s e p a ra te  b r ie f s  have  been  p re s e n te d  b y  the p r o c e s s o r  and  
g ro w e r  s e g m e n ts  of the in d u s t ry .  I t  has  been  the c u s to m  
of the S u gar D iv is io n  r e p r e s e n ta t iv e s  to  p e r m i t  in d iv id u a l  
m e m b e rs  of the in d u s t ry  — g ro w e rs  or p r o c e s s o r s  — to 
e n te r  in  t e s t im o n y  d a ta  or r e c o m m e n d a t io n s  w hich  m ay 
n o t have been  inc luded  in the b r ie f s  of the in d u s t ry  r e p r e ­
s e n ta t iv e s .
The c o n d it io n a l  pay m en ts  fo r  c a n e  a r e  b a sed  on the p r e ­
d ic ted  r e c o v e r a b le  su g a r  co n te n t  of the c a n e .  In ad d it io n , 
the r a t e s  of the paym en ts  v a ry  w ith  the volum e o f s u g a r ,  
r a w  v a lu e ,  p ro d u ced  f ro m  the can e  grow n on a  f a r m .  The 
r a t e s  a r e  g rad u a ted  dow nw ard  f ro m  the s m a l l  to the la rg e  
p r o d u c e r .  The b as ic  r a t e  of $ .8 0  a  h u n d re d  pounds of 
s u g a r ,  r a w  v a lu e ,  is paid on the f i r s t  350 s h o r t  tons  p r o ­
duced  on a  f a r m .  T h is  r a t e  is r e d u c e d  p r o g r e s s iv e ly  to 
a  m in im um  of $ .3 0  a hun dred  pounds on a l l  su g a r  p roduced  
in  e x c e s s  of 30, 000 s h o r t  tons on a f a r m .
T h e  s u g a r  p ro g ra m  a ls o  p ro v id es  l im ite d  benfits  fo r  
g ro w e rs  in the fo rm  of s p e c ia l  c o n d it io n a l  p ay m en ts  
fo r  c r o p  d e f ic ie n c y  or ab an d o n m en t c a u se d  by d ro u g h t ,  
flood , s t o r m ,  f r e e z e ,  d i s e a s e ,  o r  in s e c t s .  T o ta l  b e n ­
e f i t  paym en ts  to  the L o u is ian a  can e  f a r m e r  c u r r e n t ly  
a v e ra g e  ab o u t $ 1 . 2 0 /n e t  ton of c a n e .
The co n d it io n a l  paym en ts  a r e  f inanced  out of the g e n ­
e r a l  funds of the U .S . T r e a s u r y .  H ow ever, a  tax  on 
su g a r  p ro v id es  funds for the T r e a s u r y  which m o re  than 
o ffse t  the  to ta l  of a l l  c o n d it io n a l  p a y m e n ts ,  plus the 
c o s t s  i n c u r r e d  in  a d m in is te r in g  the Sugar A c t. T h is  tax  
is  in the a m o u n t  of o n e -h a lf  c e n t  a  pound, r a w  v a lu e ,  on 
a l l  s u g a r  p ro c e s s e d  and im p o r te d  for d i r e c t  con sum p tion . 
I t  is im p o se d  on d o m es tic  p r o c e s s o r s  — r e f in e r s  and 
b e e t  p r o c e s s o r s  — and on i m p o r t e r s  of d i r e c t  c o n su m p ­
tion  s u g a r .
H a rv e s t in g
In L o u is ia n a ,  the h a rv e s t in g  o p e ra t io n  is  e s s e n t ia l ly  100 per 
c e n t  m ec h an ica l .  The ty p ic a l  m e c h a n ic a l  h a r v e s t e r  c u ts  the c a n e  top  
and bo ttom  and  d is c h a rg e s  the cane  to  the g round . Cane is  m e c h a n i ­
c a l ly  loaded in to  t r a c to r - d r a w n  c a r t s  w hich  d e l iv e r  the cane  to  fie ld  
h o is ts  — or d i r e c t  to  the f a c to ry  if  the  fie ld  is  in  c lo s e  p ro x im ity  to
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the fa c to ry .  While the l a r g e r  f a rm s  m a y  own m e c h a n ic a l  h a r v e s t e r s ,  
the s m a l l e r  units h a r v e s t  by c o n t r a c t .
The g e n e ra l  p ra c t ic e  of m e c h a n ic a l  h a rv e s t in g  h as  r e s u l te d  in 
a  h igh  inc idence  of t r a s h  acc o m p a n y in g  the c a n e ,  i . e .  , im m a tu re  jo in ts  
e i th e r  loose  o r s t i l l  a d h e r in g  to  the s t a lk s ,  l e a v e s ,  so i l ,  and in  som e  
c a s e s  s to o ls .  W hen w e a th e r  p e rm i ts ,  i t  is  g e n e ra l  p r a c t ic e  to  b u rn  the 
can e  a f te r  h a rv e s t in g ,  to  r e m o v e  the fo l ia g e .  In r a in y  w e a th e r  th is  i s  
n o t  p o ss ib le  and  the t r a s h  acc o m p a n y in g  the c a n e  m ay v a r y  f ro m  10 to 
20  per  c e n t .
M ost L o u is ia n a  f a c to r ie s  w ash  the c an e  a t  the f a c to r y .  P r o v i ­
s io ns  fo r  lau n d e r in g  the c an e  include h igh  v e lo c i ty  w a te r  n o z z le s  and  
m od if ica tion s  of the fe e d e r  ta b le s  to p e r m i t  m ax im u m  c o n ta c t  of cane  
w ith  the w ash  w a te r  a s  the c a n e  e n te r s  the c a r r i e r .  W ashing  m a y  be 
i n te r m i t t e n t  or c o n tin u o u s . M any f a c to r ie s  w a sh  cane  only d u r in g  
p e r io d s  of r a in y  w e a th e r  w hen a h igh  in c id en ce  of field  s o i l  a c c o m ­
pan ies  the c a n e .  A t  such  t im e s  the p ra c t ic e  is  n e c e s s a r y  b e c a u se  of 
the r e f r a c t o r y  e f fe c t  on the m ill ing  o p e ra t io n  ( s l ipp age  and w e a r) ,  
lo w e re d  c la r i f i c a t io n  c a p a c i ty ,  and h igh  s u c r o s e  lo s s e s  in the f i l t e r  
m u d s .
C ane  T r a n s p o r ta t io n
The q u an ti ty  of cane  d e l iv e re d  to  the L o u is ia n a  f a c to r y  m ay  v a r y  
f ro m  as  l i t t le  a s  th r e e  tons per  day  p e r  sh ip p e r  to s e v e r a l  h u n d red  to n s .
F o r  t r a n s p o r ta t io n  f ro m  the f ie ld  to the fa c to ry  the c a n e  is
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g e n e ra l ly  s e c u r e d  w ith  c h a in s  in to  bund les  w hich  w eigh  f ro m  two and 
o n e -h a l f  to  th r e e  to n s .
P r i m a r i l y  the can e  is  t r a n s p o r te d  by t r u c k  t r a i l e r s  w hich  h au l  
f ro m  15 to 30 tons of can e  p e r  load f ro m  fie ld  h o is t  to  the f a c to ry .  The 
t r a n s p o r ta t io n  m ay  be f a c to ry  owned, f a r m e r  owned, or c o n t r a c te d .  In 
ad d it io n , a  s u b s ta n t ia l  p o r t io n  of the can e  f ro m  a r e a s  in c lo s e  p ro x im ity  
to  the f a c to r ie s  i s  d e l iv e re d  in t r a c to r  d ra w n  c a r t s  w hich  handle  f ro m  
tw o and o n e -h a l f  to five tons  of c a n e .  Some c an e  is d e l iv e re d  in  s t a n d ­
a r d  gauge r a i lw a y  c a r s  (com m on  c a r r i e r s ) ,  p lan ta tio n  r a i l r o a d  c a r s ,  
and  by b a rg e .
CANE QUALITY DETERM INATION
S am pling
The p r a c t ic e  o f w ash ing  the c a n e  e n te r in g  the  c a r r i e r ,  the 
s m a l l  s ize  of the ind iv idu a l  c a n e  d e l iv e r ie s  r e la t iv e  to the c a p a c i ty  of 
m any  of the f a c to r i e s ,  and  the f a c t  th a t  m o s t  can e  i s  d e l iv e re d  d u r in g  
the  d ay lig h t  h o u rs  — th e s e  f a c to r s  have r e s u l te d  in  the a lm o s t  u n i v e r ­
s a l  use  of the t h r e e - r o l l  s a m p le  m il l  fo r  d i r e c t  cane  qu a li ty  d e t e r m i ­
n a tio n ,  a lthough  a  few fa c to r ie s  s t i l l  b a se  th e i r  cane  qu a li ty  d e t e r m i ­
n a t io n  on c r u s h e r  ju ice  s a m p le s .
S am p les  a r e  re m o v e d  f ro m  the can e  conveyance  fo r  r a s h  d e ­
t e r m in a t io n  and fo r  s u c ro s e  and  p u r i ty  d e te rm in a t io n  by the  t h r e e - r o l l  
s a m p le  m il l .
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The f re q u e n c y  of s a m p lin g  for t r a s h  and fo r  s u c r o s e  and p u r i ty  
(as w e ll  a s  the p r e s c r ib e d  m ethods of tes ting )  is  sp e c if ied  in the p r o ­
c e d u re  published  a n n u a l ly  by  the S ugar D iv is io n  ti t led  S am p ling , T e s t ­
ing, and R e p o r t in g  P ro c e d u re  to  be F o llow ed  by L o u is ia n a  Sugar M ills  
Under the Sugar A c t  D e te rm in a t io n . P r a c t i c a l ly ,  b e c a u s e  of the wide 
v a r ia t io n  in  f a c to r y  c a p a c i ty  and  in the n u m b e r  of g ro w e rs  d e l iv e r in g  to  
e a c h  fa c to ry ,  the sam p lin g  f re q u e n c y  of the ind iv idua l f a c to r ie s  v a r i e s .  
This is  i l l u s t r a te d  in T ab le  I w hich show s fo r  14 f a c to r ie s  the n u m b er  
of s h ip p e rs  supply ing  the fa c to ry ,  the a v e ra g e  n u m b e r  of sh ip p e rs  d e ­
l iv e r in g  d a ily ,  the  a v e ra g e  f re q u e n c y  of s a m p lin g  for t r a s h  and for s u ­
c r o s e  and  p u r i ty  (in t e r m s  of the  a v e ra g e  tons of cane  p e r  te s t) ,  and
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th e  c o s t  of the t r a s h  and  the s u c ro s e  and p u r i ty  t e s t s .  The spec if ic  
s a m p lin g  p r a c t ic e s  in s e le c te d  f a c to r ie s  a r e  d i s c u s s e d  in d e ta i l  in r e ­
p o r ts  p r e p a re d  by the L .S .U .  D e p a r tm e n t  of C h e m ic a l  E n g in e e r in g  
u n d e r  a c o n t r a c tu a l  p ro g ra m  w ith  the United S ta te s  D e p a r tm e n t  of
4 , 5A g r ic u l tu re  c o v e r in g  s u g a r  c a n e  sam p lin g  and ev a lu a t io n  in L o u is ia n a .  '
Sam p les  fo r  t r a s h  and fo r  s u c ro s e  and  p u r i ty  m ay  be by hand 
or by  m e c h a n ic a l  g ra b .  In the l a t t e r  c a s e ,  the sa m p le s  a r e  re m o v e d
3
P r o g r e s s  R e p o r t  No. 2 — A Study on Sam pling  and  M ethods of 
D e te rm in in g  S u c r o s e , P u r i t y , and  F ib e r  C on ten t of S ugar C a n e , USDA 
C o n tra c t  No. 1 2 -2 5 -0 1 0 -5 5 8 , p . 15.
^ Ib id . , pp. 2 -1 8 .
^F in a l  R e p o r t  — A S tudy on S am pling  and M ethods of D e t e r ­
m in ing  S u c ro s e ,  P u r i t y , and F ib e r  C onten t of Sugar C a n e , USDA 
C o n t r a c t  No. 1 2 -2 5 -0 1 0 -5 5 8 , E x h ib i t  I.
T A B L E  I
FREQUENCY AND COST O F SAMPLING 
1957-58 C R O P
N am e No. of C ane  T e s t in g  C ane  fo r  T r a s h  T e s t in g  C ane fo r  S u c ro se  & P u r i ty
of S h ip pe rs  A v. T ons A v. M an A v. C o s t  A v . T ons A v. M an A v . C o s t
F a c to r y  T o ta l  A v . / D a .  C a n e /T e s t  H r s . / T e s t  p e r  T e s t  C a n e /T e s t  H r s . / T e s t  p e r  T e s t
A 41 26 6 1 .1 5 1 . 1 2 $ 1 .2 6 104 .87 3 .2 2 $ 1 . 1 0
B 34 31 5 2 .9 5 0 .8 3 0 . 8 6 5 4 .72 0 .7 6 0 .8 7
C 36 20 4 3 .4 5 0 .1 6 0 .7 3 7 3 .8 7 0 .6 7 1 .79
D 301 120 2 6 .4 8 0 .4 4 0 .7 4 15 .97 0 .2 4 0 .4 6
E 568 225 3 3 .3 8 0 . 6 1 0 .61 1 1 . 0 2 0 .5 4 0 .5 5
F 32 21 4 8 .8 5 1 .13 1 .3 0 91.61 0 .9 3 - V'0 4
G 220 45 2 9 . 0 1 1 .0 4 1 .09 2 9 . 0 1 0 .31 0 .3 6
H 41 20 3 9 .30 1 . 01 1 .0 8 30 .92 0 .41 0 .4 2
J 44 6 61 .03 0 .3 4 0 .3 9 142.81 1 .89 2 .1 7
K 110 80 5 0 .7 4 0 .1 9 1 .48 52.21 0 . 2 0 0 .6 4
L 185 98 4 3 .8 4 0 .7 5 1 .29 1 4 .34 1 .63 2 .8 2
M 122 34 3 4 .32 0 .61 0 .6 7 34 .32 0 .5 9 0 .6 5
N 204 138 2 3 .1 0 0 . 9 8 1 .0 9 5 .5 5 0 .4 4 0 .5 6
O 45 24 44 .11 1 . 2 0 1 .410 88 .81 1 .0 4 1 .4 7
cn
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fro m  the opened bundle o f  can e  by a h y d ra u l ic a l ly  o p e ra ted  g rab  which 
is  capab le  of handling  a sa m p le  of 40 to 120 pounds of c a n e .
T r a s h  — If the bundle is p laced  on the f e e d e r  tab le ,  a 50- 
100 pound sa m p le  is  re m o v e d  by m e c h a n ic a l  g r a b  or by 
hand . If the bundle is  p laced  on the g round , a 50-100 
pound sa m p le  is  re m o v e d  by hand . The g ro s s  can e  is 
w e ighed , d e t r a s h e d ,  and the  n e t  cane  is w eighed . F ro m  
th ese  d a ta ,  the pe r  c e n t  t r a s h  is  d e te rm in e d .
S u c ro se  and P u r i ty  — S am ples  a r e  re m o v e d  e i th e r  by 
m e c h a n ic a l  g ra b  or by hand . If m e c h a n ic a l  g r a b , a sa m p le  
is re m o v e d  f ro m  the opened bundle on the fe e d e r  tab le .
The sa m p le  m ay be ground d i r e c t ly  or i t  m ay  be c o m p o s ited  
w ith  o th er  s a m p le s  f ro m  the sa m e  g ro w e r  and ground a t  the 
end of the day . If the sa m p le  is by h an d , a hand "g ra b "  of 
20 to  40 pounds m ay  be taken  f ro m  the opened bundle and the 
sa m p le  ground d i r e c t ly .  Or 2 to 10 s ta lk  sa m p le s  m ay  be 
re m o v e d  p e r  bundle. T h ese  s ta lk s  a r e  c o m p o s ite d  with o th er  
s a m p le s  f ro m  the sa m e  g ro w e r  and  ground a t  the end of the 
day .
T es tin g  and E v a lu a tio n
The can e  s a m p le s  — e i th e r  d i r e c t  o r  c o m p o s ite d  — a r e  ground 
in the t h r e e - r o l l  s a m p le  m il l  and the ju ice  sa m p le s  an a lyzed  for
97
a p p a re n t  s u c r o s e  (pol) by  the H o r n e 's  d r y  lead  m ethod and for B r ix  by  
h y d r o m e te r .  The sa m p le  m ills  m ay  be e i t h e r  f ixed  se tt in g  or h y -  
d ra u l ic a l ly  loaded . S e v e ra l  f a c to r ie s  use  two t h r e e - r o l l  sa m p le  m il ls  
in tandem  to  obtain  g r e a t e r  e x t r a c t io n  s e v e r i ty .
N o rm a l  J u i c e ; C ane q u a li ty  in L o u is ia n a  is  b a sed  on the c o n ce p t  of 
n o rm a l  ju ic e .  N o rm a l  ju ic e  is  de fined  a s  the ju ic e  e x t r a c te d  f ro m  
su g a r  cane  b y  a m il l  tandem  when no m a c e ra t io n  w a te r  is  u sed , i. e f , 
undilu ted ju ic e .  S ince  m a c e ra t io n  w a te r  is_ used  to  in c r e a s e  the  m i l l ­
ing e ff ic ie n cy ,  i t  is n e c e s s a r y  to  c a lc u la te  the f a c to ry  n o r m a l  ju ice  i n ­
sp ec tio n s  f ro m  the c r u s h e r  and m ixed ju ic e  in sp e c t io n s  and a m illing  
f a c to r .  The g r o w e r 's  n o r m a l  ju ic e  q u a l i ty  is  d e te rm in e d  by app ly ing  
s im i la r  f a c to r s  to  h is  sa m p le  m il l  ju ice  in sp e c t io n s .
S tandard  C a n e : By m ean s  of the n o r m a l  ju ic e  in sp e c t io n s  i t  is  p o ss ib le  
to d e te rm in e  the s ta n d a rd  c a n e .  S ta n d ard  can e  is  in  e f fe c t  the s ta n d a rd  
of cane  q u a l i ty  in L o u is ia n a .  S ta n d a rd  c a n e  is  defined  a s  n e t  su g a r  cane  
(g ro ss  c a n e  m inus t r a s h )  co n ta in in g  12 per  c e n t  pol in n o r m a l  ju ic e  w ith  
a p u r i ty  a t  l e a s t  76. 00, b u t  no t m o re  th an  7 6 .4 9  p e r  c e n t .  N e t su g a r  
cane is c o n v e r te d  to  s ta n d a rd  s u g a r  cane  th ro u g h  the a p p lic a t io n  of 
Q u a lity  (n o rm a l  ju ic e  pol) F a c to r s  and P u r i ty  (n o rm a l  ju ic e  pu rity )  
F a c to r s .  T h is  co m p u ta t io n  is  the L o u is ia n a  can e  q u a li ty  fo rm u la  a s  
shown below :
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Q uality  P u r i ty
S ta n d ard  = N e t x  (N o rm a l  Ju ice )  x  (N o rm a l Ju ice) 
Sugar C an e , S ugar C an e , (P o l  ) (P u r i ty  )
Tons T ons F a c to r  F a c to r
w h e re :  N e t Sugar Cane fo r  e a c h  g ro w e r  is  d e te rm in e d  f ro m
h is  t r a s h  in sp e c t io n s .
The Q u a l i ty  F a c to r  fo r  e a c h  g ro w e r  is d e te rm in e d  
f ro m  h is  n o r m a l  ju ice  pol th rough  the fo llo w ­
ing re la t io n s h ip :
P o l  %
N o rm a l  Ju ice
9 .5  
10. 0 
10 .5  
11. 0
11. 5
12. 0
12. 5 
13 .0
13. 5
14. 0 
14. 5
The q u a li ty  f a c to r s  w e re  o r ig in a l ly  d e te r  m ined 
f ro m  a re v ie w  of L o u is ia n a  fa c to ry  ru n  r e p o r t s  
in which the n o r m a l  ju ice  pol was r e l a te d  to the 
a c tu a l  f a c to ry  r a w  s u g a r  y ie ld s .
The P u r i ty  F a c to r  fo r e a c h  g ro w e r  is r e la te d  to h is  
n o r m a l  ju ice  p u r i ty  th ro u g h  tab le s  w hich a c c o m ­
pany the a n n u a l  cane  p r ic e  d e te r m in a t io n s .  The
Q u a l i ty  
F a c  to r
0 .6 0  
0 .7 0  
d. 80 
0 .9 0
0 .9 5  
1 . 0 0  
1.05 
1 . 1 0
1. 15 
1 , 2 0  
1 .25
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p u r i ty  f a c to r s  w e re  in c o rp o ra te d  in the 1949 d e ­
te rm in a t io n  to  e n c o u ra g e  the d e l iv e ry  of f r e s h  
c a n e .  T hese  f a c to r s  a r e  b a se d  on the c a lc u la te d  
re te n t io n  by the W in te r - C a r p  fo rm u la  a t  v a r io u s  
n o r m a l  ju ice  pol le v e ls .  E s s e n t ia l ly  th ese  
f a c to r s  r e p r e s e n t  p re m iu m s  and p e n a l i t ie s  above 
and be low  the s ta te  a v e ra g e  p u r i t ie s  c o r r e s p o n d ­
ing to  the d i f f e r e n t  n o r m a l  ju ice  s u c ro s e  le v e ls .
D ry  M illing  F a c t o r : The d ry  m ill in g  fac to r  p ro v id es  the m eans  by w hich  
the f a c to r y  n o rm a l  ju ice  B r ix  is  c a lc u la te d  f ro m  the c r u s h e r  ju ic e  B r ix .  
The d r y  m ill in g  fa c to r  r e l a t e s  the n o r m a l  ju ic e  B rix  to the c r u s h e r  ju ice  
B r ix  a s  fo llow s:
D r y  M illing  = N o rm a l  Ju ice  B r ix
F a c to r  C r u s h e r  Ju ice  B r ix
The d ry  m illing  f a c to r  m a y b e  e i th e r  0 .9 7  a s  sp ec if ied  in  the
L o u is ia n a  Sam pling , T e s t in g ,  and R e p o r t in g  P r o c e d u r e ,  or i t  m ay  be
d e te rm in e d  by a c tu a l  d r y  m ill ing  t e s t s .
W hen m a c e ra t io n  w a te r  is ap p lied  to  the m il l  tan d em , the n o r m a l  
ju ice  B r ix  i s  then  c a lc u la te d  f ro m  the c r u s h e r  ju ic e  B r ix  in the  following 
m an n e r :
F a c to r y  N o rm a l  = F a c to r y  C r u s h e r  x  D ry  M illing
Ju ice  B rix  Ju ice  B r ix  F a c to r
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The f a c to r y  n o r m a l  ju ic e  p u r i ty  i s  a s s u m e d  to be th a t  of the 
f a c to ry  d ilu te  ju ice  or m ixed  ju ic e .  The n o r m a l  ju ic e  pol is then d e ­
te rm in e d  f ro m  the p ro d u c t  of the n o r m a l  ju ic e  B r ix  and the n o r m a l  
ju ice  p u r i ty  a s  fo llow s:
F a c to r y  N o rm a l  = F a c to r y  N o rm a l  x  F a c to r y  N o rm a l  
Ju ice  pol Ju ic e  B r ix  Ju ice  P u r i ty
D ilu tion  C o m p en sa t io n  F a c to r  (D C F ): W here  cane  is  w ash ed , it  is no t 
p o ss ib le  to d e te rm in e  the f a c to ry  n o r m a l  ju ice  B r ix  by app ly in g  the 
d r y  m ill ing  fac to r  to the d ilu ted  c r u s h e r  ju ic e  B r ix .  In th is  c a s e  i t  is 
n e c e s s a r y  to  d e te rm in e  a  d ilu t ion  c o m p e n sa t io n  fa c to r  which r e l a t e s  
the f a c to ry  "u nd ilu ted"  c r u s h e r  ju ice  B r ix  to  the sa m p le  m il l  B r ix .  :
D ilu tion  C o m p en sa t io n  = C r u s h e r  Ju ice  B r ix  
F a c to r  Sam ple  M ill  B r ix
Thus w hen w a sh  w a te r  is  a p p lied  to  the  can e  in  the c a r r i e r ,  the 
d a i ly  "u nd ilu ted"  c r u s h e r  ju ice  B r ix  is  c a lc u la te d  f ro m  the d a i ly  a v ­
e ra g e  sa m p le  m il l  B r ix  and the d ilu t io n  c o m p e n sa t io n  fac to r  in  the 
fo llow ing  m a n n e r :
D a i ly  D a ily  A v e ra g e  D ilu tion
U ndilu ted  = Sam ple  M ill x  C o m p en sa t io n
C r u s h e r  Ju ice  Ju ice  B r ix  F a c to r
B rix
The d ilu t io n  c o m p e n sa t io n  fac to r  is  d e te rm in e d  a m in im u m  of 
th re e  t im e s  p e r  c r o p  in  the fo llow ing m an n e r :  F o r  a p e r io d  of a t  
l e a s t  one h o u r ,  the w ash  w a te r  is  d isc o n tin u ed  and the can e  e n te r s  the
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knives and c r u s h e r  " d ry " .  D u r in g  th is  p e r io d ,  s a m p le s  of can e  a r e  r e ­
m oved f ro m  the c a r r i e r  and sa m p le s  of c r u s h e r  ju ice  a r e  c o m p o s ite d ,  
A t  the  end of the h o u r ,  the can e  s a m p le s  a r e  p ro c e s s e d  th rough  the  
sa m p le  m il l .  The c r u s h e r  and sa m p le  m i l l  ju ic e  sa m p le s  a r e  an a ly zed  
fo r  B r ix ,  an d  the d ilu tio n  c o m p e n sa t io n  fa c to r  is  d e te rm in e d .
6
S am ple  M ill  B r ix  and  P o l  F a c t o r s : Having d e te rm in e d  the d a i ly  a v ­
e ra g e  f a c to r y  n o r m a l  ju ice  B r ix  and pol, i t  is then  p o ss ib le  to  c a lc u la te  
the  n o r m a l  ju ice  B r ix ,  pol, and p u r i ty  fo r  e a c h  g row er f ro m  the g ro w ­
e r ' s  s a m p le  m il l  in sp e c t io n s  and sa m p le  m i l l  B r ix  and  pol f a c to r s .
The sa m p le  m il l  B r ix  and  pol f a c to r s  r e l a te  the f a c to r y  nor m al
ju ice  B r ix  and pol to the sa m p le  m il l  B r ix  and pol fo r the c o r re sp o n d in g  
p e r io d  in the  following m an n e r :
Sam ple  M ill  = F a c to r y  N o rm a l  Ju ic e  B rix  
B r ix  F a c to r  Sam ple  M ill  Ju ice  B rix
Sam ple  M ill  = F a c to r y  N o rm a l  Ju ic e  Po l 
P o l F a c to r  Sam ple  M ill Ju ic e  P o l
The sa m p le  m il l  ju ic e  B r ix  and po l a r e  d e te rm in e d  in the fo llow ­
ing m a n n e r :  D uring  the sa m e  24 hour p e r io d  in which the f a c to ry
c o m p re h e n s iv e  study  of L o u is ia n a  sa m p le  m il l  f a c to r s  and 
th e i r  v a r ia t io n  f ro m  f a c to r y  to  fa c to ry  i s  p re s e n te d  by  W. M. G ray so n  
in  "A S tudy of the F a c to r s  A ffecting  G r o w e r s '  Ju ice  S a m p le s ,  " P r o ­
c eed in g s  A m e r ic a n  S oc ie ty  of S ugar Cane T ech n o lo g is ts  1946-1950 , 
(F e b r u a r y ,  1953), pp. 176-189.
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n o r m a l  ju ice  B rix  and  pol a r e  c a lc u la te d ,  the n e t  w eight of e a c h  can e  
d e l iv e r y  and  the c o r re s p o n d in g  sa m p le  m il l  B r ix  and pol a r e  tab u la te d .  
The d a i ly  a v e ra g e  sa m p le  m il l  B r ix  and  pol a r e  then  d e te rm in e d  from  
the s im p le  a v e ra g e  or the w e igh ted  a v e ra g e  sa m p le  m il l  d a ta .
The n o r m a l  ju ice  po l and p u r i ty  fo r  e a c h  g ro w e r  a r e  then  c a l c u ­
la te d  by app ly ing  s ix - d a y  m oving a v e r a g e  sa m p le  m il l  B r ix  and pol 
f a c to r s  to the g ro w e r 's  s a m p le  m il l  in sp e c t io n s  a s  fo llow s:
G r o w e r 's  G r o w e r 's  S ix -D ay  Moving
N o rm a l  Ju ice  = Sam ple  M ill  x  A v e ra g e
B rix  Ju ice  B r ix  Sam ple  M ill
B r ix  F a c to r
G r o w e r 's  G r o w e r 's  S ix -D a y  Moving
N o rm a l  Ju ice  = Sam ple  M ill  x  A v e ra g e
P o l  Ju ice  P o l  Sam ple  M ill
P o l  F a c to r
G ro w e r 's
N o r m a l  Ju ice  = G ro w e r 's  N o r m a l  Ju ice  P o l 
P u r i ty  G ro w e r 's  N o rm a l  Ju ice  B r ix
The m oving a v e ra g e  f a c to r s  a r e  d e te rm in e d  d a i ly  by a v e ra g in g  
the f a c to r s  fo r  e a c h  day  an d  the five days  p re c e d in g .
C ane  S am plin g  by C r u s h e r  Ju ice  In s p e c t io n s : When the g r o w e r 's  cane  
is sa m p le d  by  c r u s h e r  ju ic e  in sp ec tio n  in s te a d  of by the sa m p le  m ill ,  
h is  n o rm a l  ju ice  q u a l i ty  is  d e te rm in e d  by m u ltip ly ing  h is  c r u s h e r  ju ice  
B r ix  and pol by the c o r re sp o n d in g  B r ix  and pol f a c to r s  a s  fo llow s:
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G r o w e r 's  G r o w e r 's  B r ix
N o rm a l  Ju ic e  = C ru s h e r  Ju ice  x F a c to r  
B r ix  B r ix
G r o w e r 's  G r o w e r 's  Po l
N o rm a l  Ju ic e  = C r u s h e r  Ju ice  x  F a c to r  
P o l P o l
The B r ix  and pot f a c to r s  a r e  the r a t i o  of the daily  fa c to ry  n o rm a l  
ju ic e  B r ix  to the  c r u s h e r  ju ic e  B r ix  and  the ra t io  of the  daily  fa c to ry  
n o r m a l  ju ic e  pol to the  c r u s h e r  ju ic e  pol.
SUGAR CANE PA Y M EN T7
T he C ane P r i c e  F o rm u la  (P a y m e n t  fo r  Sugar)
T he can e  p r ic e  fo rm u la  ap p lie s  equally  to can e  supp lied  by i n ­
dependen t g ro w e rs  and  to fa c to ry  owned (a d m in is t ra t io n )  cane .
G r o w e r 's  B a s ic  P r i c e  Cane
C - S tand ard  x F o r  S tandard  + T ra n s p o r ta t io n
Sugar C ane Sugar Cane A llow ance
w here :  C is  the p r ic e  to  be  paid to  the g ro w e r  fo r
s u g a r ,  $ .
G r o w e r 's  S tandard  Sugar Cane is  the cane 
qua lity  a s  d e te rm in e d  f ro m  the cane
7The in fo rm a tio n  in  th is  se c t io n  r e p r e s e n t s  the  r e c e n t  cane  p r ic e  
p ro v is io n s  a s  they  a r e  shown in  the L o u is ia n a  1961 C rop  Sugar Cane 
P r i c e  D e te rm in a t io n ,  Sugar D e te rm in a t io n  8 7 4 .1 4 ,  U nited S tates 
D e p a r tm e n t  of A g r ic u l tu r e .
q u a li ty  fo rm u la ,  to ns .
The B asic  P r i c e  fo r  S ta n d a rd  Sugar Cane is  b a se d  
on the s u g a r  can e  p r ic in g  fa c to r  and  the a d ­
ju s te d  a v e ra g e  p r ic e  fo r  r a w  s u g a r .
B asic  P r i c e  S ugar Cane A d ju s ted
F o r  S ta n d a rd  P r ic in g  F a c to r ,  A v e ra g e  
S ugar C ane , = $ /S ta n d a rd  Ton x  96°  Raw 
$ /S tan d a rd  of C ane  per S ugar P r ic e
Ton of Cane One q//lb . of 4 / l b .
9 6 °  R aw  Sugar
The Sugar Cane P r ic in g  F a c to r  in e f fe c t  
s e ts  the s p l i t  of r e tu r n s  be tw een  the 
g ro w e r  and the  p r o c e s s o r .
The A d ju s ted  A v e ra g e  96°  R aw  Sugar P r i c e  
is  the a v e ra g e  quo ted  9 6 °  r a w  su g a r  
p r ic e  a s  c o r r e c t e d  with a  r a w  su g a r  
f r e ig h t  d i f f e r e n t ia l .  T h roug h  the r a w  
s u g a r  f r e ig h t  d i f fe re n t ia l ,  the g ro w e rs  
p a r t ic ip a te  in r a w  su g a r  t r a n s p o r ta t io n  
c o s ts  f ro m  the f a c to ry  to the r e f in e r y .
A d ju s ted  A v e ra g e  R aw  Sugar
A v e ra g e  96 Raw F r e ig h t
96°  R aw  = S u gar — D if fe re n t ia l
S ugar P r i c e ,  <//lb. 4 / lb .
P r i c e ,  4 / lb .
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Cane T r a n s p o r ta t io n  A llow ance  c o v e r s  the c o s ts  of h o is t in g  
and t r a n s p o r t in g  the can e  w hich  a r e  i n c u r r e d  by  the 
g ro w e r  in  d e l iv e r in g  h is  can e  f r o m  the fie ld  h o i s t  to  the 
f a c to r y  o r  f ro m  the f a r m  d i r e c t ly  to  the fa c to ry .
P r i c e  of 9 6 °  Raw S ugar
The b a se  p r ic e  of s u g a r ,  a s  u sed  in d e te rm in in g  the b a s ic  p r ic e  
fo r  s ta n d a rd  s u g a r  c a n e ,  is  the a v e ra g e  p r ic e  of 9 6 °  r a w  su g a r  a s  
quoted  by  the L o u is ia n a  S ugar E x ch a n g e ,  I n c . ,  New O r le a n s ,  L o u is ia n a .  
The p r ic e  in  the c an e  p ay m en t fo rm u la  m ay  be e i th e r  the w eek ly  a v e r ­
age  o r the seaso n ed -av erag e  p r ic e .
P a y m en t  fo r  M o la s s e s  and  B y -p ro d u c ts
The g ro w e r  i s  paid fo r  m o la s s e s  p e r  n e t  ton  of su g a r  can e  w hich 
he d e l iv e r s  to the f a c to r y .  C u r r e n t ly  the p ay m e n t is  e q u a l  to the p r o ­
d u c t  of 6 . 6  ga llons t im e s  o n e -h a l f  the a v e ra g e  p r ic e  pe r  ga llon  of f ina l 
m o la s s e s  in e x c e s s  of s ix  c e n t s .  The a v e r a g e  p r ic e  of f in a l  m o la s s e s  
is the p r ic e  quoted  b y  the L o u is ia n a  S ugar E x ch a n g e .  The p r ic e  m a y b e  
e i th e r  the  w eek ly  or the s e a s o n ’s a v e ra g e  p r i c e .
S ugar Cane T r a n s p o r t a t io n  C o s ts
T ra n s p o r ta t io n  a l lo w a n c e s  to  the g ro w e rs  a r e  b a sed  on n e t  c a n e .  
T h ese  a llo w an ce  c o v e r  c o s t s  in c u r r e d  by the g ro w e r  in d e l iv e r in g  c an e  
f ro m  f ie ld  h o is ts  to  the f a c to r y  o r  d i r e c t l y  f ro m  the f a rm  to  the fa c to ry .
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M any f a c to r ie s  p rov ide  the fa c i l i t ie s  d i r e c t ly  or by c o n t r a c t  — 
and th e re b y  a s s u m e  the c o s t s  — fo r  h o is t in g  and t r a n s p o r t in g  the su g a r  
cane  fro m  the fie ld  h o is ts  to  the f a c to ry .  If the g ro w e rs  p rov ide  th e s e  
s e r v i c e s  — e i th e r  d i r e c t l y  or by c o n t r a c t  — they  a r e  r e im b u r s e d .  In 
su ch  c a s e s  the r a t e s  a r e  th o se  m u tua lly  a g re e d  upon be tw een  the fa c to ry  
and g r o w e r s .  H o w ev e r ,  su c h  r a t e s  a r e  u su a l ly  cond itioned  b y  c o n t r a c t  
h au ling  and h o is t in g  s e r v ic e s  in  the a r e a .
In the c a s e  of f a r m s  lo ca ted  in c lo s e  p ro x im ity  to the f a c to ry  — 
in w hich  even t can e  is u su a l ly  d e l iv e re d  b y  t r a c to r - d r a w n  c a r t s  — the 
f a c to r ie s  a ls o  pay  t r a n s p o r ta t io n  a l lo w a n c e s .  The m ax im u m  a l lo w ­
a n c e s  w hich  m ay  be paid a r e  sp e c if ied  in  the  can e  p r ic e  d e te rm in a t io n .
R aw  S ugar T ra n s p o r ta t io n  C o s ts
The a v e ra g e  p r ic e  of 9 6 °  r a w  su g a r  a s  quoted by the L o u is ia n a  
S ugar E xchange is  e s s e n t ia l ly  the p r ic e  of r a w  su g a r  d e l iv e re d  to  New 
O rlea n s  (the a r e a  o f  h e a v ie s t  r a w  su g a r  r e f in e r y  c o n c e n tra t io n ) .  The 
g ro w e rs  p a r t ic ip a te  in  the r a w  su g a r  t r a n s p o r ta t io n  c o s ts  f ro m  f a c t o r ­
ie s  in  the  "high c o s t "  f r e ig h t  a r e a s  to  New O r le a n s .  T h e re  a r e  e f ­
fe c t iv e ly  th ree  f r e ig h t  r a t e  a r e a s  in  the  su g a r  be lt .  A s s e t  up in the  
1949 d e te rm in a t io n ,  the a r e a  c l o s e s t  to  N ew  O rlean s  w as re c o g n iz e d  
a s  the  b a s e  f r e ig h t  a r e a .  The d i f fe re n c e s  in f r e ig h t  c o s ts  be tw een  the 
o th er  tw o a r e a s  and  the b a se  a r e a  w e re  s h a r e d  — tw o - th ird s  of the 
d i f fe re n c e  was b o rn e  b y  the  g ro w e rs  d e l iv e r in g  to  the f a c to r ie s  in  th e se  
a r e a s  (the ra w  su g a r  f r e ig h t  d if fe re n t ia l )  and  o n e - th i rd  by  the  f a c to r i e s .
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The f re ig h t  r a t e s  in the th r e e  a r e a s  -  a s  s e t  by the I n te r s ta te  C o m ­
m e rc e  C o m m is s io n  —have  v a r ie d  over the y e a r s ; h o w e v e r , the  f r e ig h t  
d i f f e r e n t ia l s  (as p e r io d ic a l ly  re v is e d )  have  con tinued  the  tw o - th ird s  
and o n e - th i rd  s h a r in g  r e l a t io n s h ip .  W ith  the d r o p  in f r e ig h t  r a t e s  in 
r e c e n t  y e a r s ,  the g ro w e rs  in  the b a se  a r e a  a r e  now c r e d i te d  w ith  th e i r  
s h a r e  of the d e c r e a s e  f rom , the 1949 f r e ig h t  r a t e .
P a y m e n t  for S u b -S tan d a rd  Cane
Two c a te g o r ie s  of s u b - s ta n d a r d  su g a r  c an e  a r e  re c o g n iz e d ,  
i . e . ,  sa lv ag e  can e  and  f r o z e n  c a n e .  Salvage  su g a r  can e  is defined  a s  
s u g a r  cane co n ta in in g  e i th e r  le s s  than 9 .5  per c e n t  s u c r o s e  in n o r m a l  
ju ice  or le s s  than  68 per  c e n t  p u r i ty  in  the  n o r m a l  ju ic e .
F r o z e n  s u g a r  c an e  m ay  be e i th e r  f r e e z e - d a m a g e d  cane  su ch  
th a t  the boiling  house  o p e ra t io n s  a r e  a d v e r s e ly  a ffec ted  -  or cane  
d a m a g ed  in  a  g e n e r a l  f r e e z e  su c h  tha t  a b n o rm a l ly  low su g a r  r e c o v e r y  
r e s u l t s .
G e n e ra l ly ,  p a y m e n t  fo r  sa lv ag e  su g a r  c an e  is by  the Sca led  
Down M ethod in  w hich  q u a l i ty  and p u r i ty  f a c to r s  for s ta n d a rd  can e  a r e  
s c a le d  down to  r e f l e c t  the lo w er su g a r  can e  q u a li ty .  Some f a c to r ie s  
u se  the  W in te r - C a r p  M ethod in w hich the r e t u r n s  for su g a r  and m o ­
l a s s e s  a r e  p re d ic te d  f ro m  the bo iling  h o u se  re te n t io n  fo rm u la  using  
a s s u m e d  v a lu e s  of bo iling  h o use  e f f ic ie n c y  and n o r m a l  ju ice  e x t r a c t io n .  
The g r o w e r 's  c an e  p a y m e n t is  c a lc u la te d  a f te r  dedu c tin g  a p ro c e s s in g  
c h a rg e  f ro m  the c a lc u la te d  r e t u r n s .
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P a y m e n t  fo r  f r e e z e - d a m a g e d  cane  is  d e te rm in e d  by app ly ing  to  
the s ta n d a rd  c a n e  pay m en t,  deductions  b a se d  on the t i t r a te d  a c id i ty  of 
the g r o w e r 's  ju ic e  s a m p le s .
The m ethod  fo r  p ay m en t fo r  cane  in the  e v en t  of a g e n e ra l  f r e e z e  
is  s im i l a r  to the  W in te r - C a r p  M ethod fo r  sa lv ag e  cane  in  w hich a  p r o ­
c e s s in g  c o s t  i s  d ed u c ted  fro m  the c a lc u la te d  r e tu r n s  to a r r i v e  a t  the 
g r o w e r 's  p aym en t.
D is t r ib u t io n  of R e tu rn s
The c o n s id e ra t io n s  in an n u a lly  se t t in g  the  b a s is  fo r  cane  p a y ­
m en t a r e  s ta te d  in  the 1961 cane  p r ic e  d e te rm in a t io n :
"A n a ly s is  of c o m p a ra t iv e  r e t u r n s ,  c o s t s ,  and p ro f i ts  of 
p ro duc ing  and  p ro c e s s in g  su g a r  can e  obtained  th ro u g h  field  
s u r v e y  and r e c a s t  in t e r m s  of p ro sp e c t iv e  p r ic e  and p r o -  
due tion  c onditions for the 1961 c r o p ,  in d ic a te s  th a t  the  s h a r ­
ing r e la t io n s h ip  be tw een  p ro d u c e r s  and p r o c e s s o r s  p rov ided  
by the I960 d e te rm in a t io n  w ill a l s o  be equ itab le  fo r the 1961 
c ro p .  " 8
T h ese  c o n s id e ra t io n s  a r e  a m p lif ie d  in the  se c t io n  of the 1961 d e ­
te rm in a t io n  c o v e r in g  the Sugar D iv is io n 's  c o n c lu s io n s  re g a rd in g  a r e ­
q u e s t  by  the L o u is ia n a  F a r m  B u re a u  F e d e r a t io n  th a t  the g r o w e r s '  p a r ­
tic ipa tion  in the m o la s s e s  p ro c e e d s  be i n c r e a s e d .
8I b id . , p . 13.
109
"C o m p ara tiv e  r e t u r n s  an d  c o s t  da ta  f a r  p roducing  and  
p ro c e s s in g  sugar cane  r e v e a l  tha t d u r in g  the p a s t  s e v e r a l  
y e a r s  p ro c e ss in g  c o s ts  h av e  changed in  ab o u t the  s a m e  
p ro p o r t io n  a s  have p rodu c in g  c o s t s ,  an d  that u n d e r  the 
p r e s e n t  sh a r in g  r e l a t io n s h ip ,  the p r o d u c e r s '  s h a r e  of r e ­
tu rn s  is fav o rab le  c o m p a re d  to  to ta l  c o s t s .  T hus to m a in ­
ta in  an  eq u itab le  s h a r in g  of to ta l  r e t u r n s ,  a  change  in the 
s h a r in g  of the p ro ce ed s  f ro m  m o la s s e s  a s  re c o m m e n d e d  
would need to  be o f f se t  by  a  c o m p a ra b le  change  in  the 
s h a r in g  of r a w  su g a r  r e t u r n s .  A c c o rd in g ly  the  s h a r in g  
r e la t io n s h ip  app licab le  to the  i960 c r o p  h as  b e e n  c o n t in ­
ued .
The c o m p a ra t iv e  c o s t a n d  r e t u r n s  d a ta  a r e  d e r iv e d  f ro m  d a ta  
c o l le c te d  b y  S u gar D iv is io n  su rv e y  team s w hich  make in d u s t ry  fie ld  
s tu d ie s  e v e r y  fou r y e a r s .  In th e se  fie ld  s tu d ie s ,  a n n u a l  econo m ic  d a ta  
f r o m  se le c te d  s u rv e y  f a c to r ie s  and  f a rm s  fo r  a  th re e  y e a r  p e rio d  a r e  
tabu la ted  and c o lla te d .
MECHANICAL HARVESTING -  ITS E F F E C T  ON 
CANE QUALITY AND CANE PAYM ENT IN LOUISIANA
T he E a r ly  Y e a rs
The p e rio d  of W orld  War II b rough t ab o u t  d r a s t i c  ch an g es  in  the 
m ethod of h a rv e s t in g  s u g a r  c a n e .  Shortage  of fie ld  l a b o r  r e s u l te d  i n ­
i t i a l ly  in m e r e ly  h a n d -c u t t in g  the c a n e  top  and bo ttom  and  su b s e q u e n t ly  
in  the  r a p id  in tro d u c tio n  o f  m e c h a n ic a l  load ing  and m e c h a n ic a l  h a r v e s t ­
ing . The p ra c t ic e  of burn ing  the c a n e  a f te r  c u t t in g  and  b e fo re  load ing
9I b i d . , p. 15.
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b ecam e  s ta n d a rd  in m any  a r e a s .  H o w ev er ,  d u r in g  r a in y  p e r io d s ,  b u r n ­
ing was im p o s s ib le  and  f a c to r ie s  r e p o r t e d  re c e iv in g  cane  c a r r y i n g  f ro m  
five to tw en ty  p e r  c e n t  t r a s h .
E a r l y  s tu d ie s  w e re  d i r e c te d  to d e te rm in in g  the vo lum e and q u a l ­
ity  of the t r a s h  a c c o m p a n y in g  the  cane  and  the  e f fe c t  of the t r a s h  on the 
m ill ing  o p e ra t io n .  S tud ies  a t  Y oungsv ille  show ed that a s  m uch  a s  35 
p e r  c e n t  of can e  c u t  a t  ground le v e l  c o n s i s te d  of u n rip e  top  jo in ts  and 
le a v e s  a t ta c h e d  to  the top  jo in ts .  L e a v e s  a t ta c h e d  to  can e  which was 
topped a t  the to p  r ip e  jo in t  w eighed  f ro m  e ig h t to f i f te en  per c e n t  a s  
m uch a s  the " c le a n  m il l  c a n e "  p o r t io n  of the s ta lk  (topped and  a l l  f o l i ­
a g e  re m o v e d ) .  ^
A s e a r l y  a s  1939, m ill ing  t e s t s  w e re  conducted  a t  the Audubon
Sugar F a c to r y  to  d e te rm in e  the e ffe c t  of t r a s h  on s u c r o s e  e x t r a c t io n .
11 12 13T h ese  s tu d ie s  w ere  con tinued  th ro u g h  the  w ar  y e a r s .  ’ ’
In 1943, A rc e n e a u x  con duc ted  d e ta i le d  p ilo t  s c a le  e x p e r im e n ts
*®M. V. Y a rb ro u g h ,  "E ffec ts  o f M illing  C ane T r a s h ,  " The 
S ugar B u l le t in , XXIV (1945), 3 3 -3 5 .
**T. Ben A rn o ld  an d  A r th u r  G. K e l le r ,  "Sugar M illing  R e su l ts  
— Audubon S ugar F a c to r y  S e a so n  1941, " The S ugar B u l le t in , XX 
(1942), 156-161.
^ J ,  C , E th e re d g e  and  H. C . H e n ry ,  "A C o m p a ra t iv e  M illing 
T e s t  of A v e ra g e  and T r a s h y  C ane , " The Sugar B u l le t in , XXI (1943), 
8 9 -91 .
^ C a r l W .  S te w a r t ,  "Sugar R e s e a r c h ,  " The Sugar B u l le t in , 
XXIII (1945), 125.
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c o v e r in g  the e f fe c t  of g re e n  and d r y  t r a s h  on m ill in g  r e s u l t s  and the  
qu a n ti ty  and q u a li ty  of n o n - s u c r o s e  so lid s  in e x t r a c te d  ju ice  due to 
d i f f e r e n t  p ro p o r t io n s  of g r e e n  and d r y  t r a s h .  In th ese  s tu d i e s , w eighed 
am o u n ts  of g ree n  and d r y  t r a s h  w ere  added to c le a n  can e . The s u b ­
se q u e n t  cane  s a m p le s  w e re  r e p e a te d ly  m illed  w ith  m a c e ra t io n  w a te r  in 
a  sa m p le  m il l  in  o rd e r  to  s im u la te  c o m m e r c i a l  m il l ing  o p e ra t io n s .  ^  
S tud ies  of a  s im i l a r  n a tu re  w e re  conducted  by  B a lc h  and B ro e g  in  
1 9 4 7 .15
R a th e r  e x te n s iv e  s tu d ies  w e re  d i re c te d  to w ard  a l le v ia t in g  the  
t r a s h  p ro b le m . Y a rb ro u g h  r e p o r te d  the follow ing benefits  fo r  cane 
w ash in g  and su b seq u e n t  s o i l  r e m o v a l  a t  Y oungsville  F a c to r y :  (1) I m ­
p ro ved  fu rn ace  and  b o i le r  p e r fo rm a n c e ;  (2) L ow er f i l t e r  p r e s s  mud 
s u c r o s e  lo s s e s ;  (3) In c re a s e d  c la r i f ic a t io n  r a t e s ;  (4) R educed  m ill  
w e a r ;  and  (5) L e s s  m ill  s l ipp ag e  w ith su b seq u e n t  h ig h e r  m ill ing  r a t e s .  ^  
Vought r e p o r te d  on the r e s u l t s  w ith  an  e x p e r im e n ta l  cane c le a n in g  un it  
a t  the  South C o a s t  C o rp o ra t io n  T e r re b o n n e  F a c to r y .  The u n i t  c o n ­
s i s te d  of a  fe e d e r  c a r r i e r  equipped w ith a  gu illo tine  knife w hich  c u t
^ G e o r g e  A rc e n e a u x ,  "Some E ffe c ts  of T r a s h  in C ane on 
M illing  R e s u l t s ,  " The S ugar B u l le t in , XXII (1944), 151-158.
*5r . t . B a lch  and C. B. B ro e g , "The S ugar  Cane T r a s h  
P ro b le m  f ro m  a  C h e m ic a l  S tandpoin t, " P a p e r  p r e p a re d  fo r  p r e s e n t a ­
tion  a t  the A nnua l M eeting  of the A m e r ic a n  S oc ie ty  of Sugar Cane 
T e c h n o lo g is ts ,  F e b r u a r y  12, 1948.
^ M .  V. Y a rb ro u g h , "W ashington  S ugar Cane in P r e p a r a t io n  
fo r  M illin g , " P ro c e e d in g s  A m e r ic a n  Society  of S ugar Cane T e c h n o lo ­
g is ts  1946-1950, ( F e b r u a r y ,  1953), pp. 162-171.
112
the cane  in to  s h o r t  len g th s ,  ro ta t in g  d ru m s  to d is lodg e  the t r a s h  fro m
17the c u t  c a n e ,  and  b lo w ers  to r e m o v e  the t r a s h  f ro m  the s y s te m .  P r e ­
l im in a ry  r e s u l t s  a t  the Audubon S ugar F a c to r y  w ith  a ro ta t in g  c y l in d r ic a l
18tu m b le r  fo r  t r a s h  r e m o v a l  w e re  r e p o r t e d  in 1945. In 1951 te s ts  w e re  
conducted  a t  the Audubon S ugar F a c to r y  on c an e  w hich  w as m e c h a n ic a l ly  
h a rv e s te d  and  c le a n e d  in the f ie ld .  The h a r v e s t e r ,  which w as bu ilt  by 
the T h o m pson  M a ch in e ry  C om pany  of T hibodaux , L o u is ia n a ,  w as d e ­
s igned  to  c u t ,  c le a n ,  and load  the cane  in a  s ing le  o p e ra t io n .  ^
D a u b e r t  e s t im a te d  the c o s t  of t r a s h  to  a  f a c to ry  g r in d in g  100 — 
125, 000 tons of can e  per c r o p  to  be a b o u t  $100, 000. T his  c o s t  r e f le c te d  
lo w er  g r in d in g  r a t e s  due to the a d d i t io n a l  f ib e r  in  the c a n e ,  lo s s  in 
c l a r i f i e r  c a p a c i ty ,  lo s s  of s u c ro s e  in b a g a s s e ,  f i l t e r  p r e s s  mud and u n ­
d e te rm in e d  l o s s e s ,  i n c r e a s e d  w e a r  on m a c h in e ry ,  and  the c o s t  of 
sa m p lin g  for t r a s h . ^
17F .  A . Vought, "Cane C lean ing  a s  P r a c t i c e d  in L o u is ia n a ,"  
P a p e r s  P r e s e n te d  a t  M eetings  of the A m e r ic a n  S oc ie ty  of Sugar Cane 
T e c h n o lo g is ts  D u rin g  the Y e a r s  1941-1945 In c lu s iv e , (Houm a,
L o u is ia n a ,  1946), pp. 9 7 -1 0 1 .
*®C. V . F e r t i t t a ,  C . F .  W alton , and  A r th u r  G. K e l le r ,  "Sugar 
Cane T r a s h  In v es t ig a tio n  -  1 9 4 5 ,"  L .jS .U . E n g in e e r in g  E x p e r im e n t  
S ta tion  B u lle t in  N o. 9^ , pp. 15 and  16, and  2 4 -2 6 .
^ R .  H . B ian ch i and  A r th u r  G. K e l le r ,  "C lean , F r e s h  Cane — 
How M uch Is It W o r th ? ,  " L .S .  U. E n g in e e r in g  E x p e r im e n t  S ta tion  
B u lle tin  N o . 2 8 , (1952).
^°W . S. D a u b e r t ,  "The C o s t  of T r a s h  to the Sugar F a c to r y ,  " 
P ro c e e d in g s  A m e r ic a n  S o c ie ty  of S ug ar  Cane T ec h n o lo g is ts  1946-50 , 
(F e b r u a r y ,  1953), pp. 127-131.
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D uring  the  1943 th ro u g h  1947 c r o p s ,  the cane  p r ic e  d e te rm in a t io n  
p e rm i t te d  a  t r a s h  to le ra n c e  of th ree  p e r  c e n t  of the w eigh t of the su g a r  
cane  d e l iv e r e d .  Such t r a s h  d ed u c tio n s  w e re ,  h o w ev er ,  n o t  m an d a to ry .
In the 1948 d e te rm in a t io n ,  the d e f in i t io n  of s ta n d a rd  c an e  was r e v i s e d  
to  prov ide  m a n d a to ry  w eigh t d ed u c tio n s  fo r t r a s h  in e x c e s s  of th r e e  per 
c e n t .  R ecom m en ded  p ro c e d u re s  fo r  t r a s h  d e te rm in a t io n  w ere  pub lished  
by the LSU E n g in e e r in g  E x p e r im e n t  S ta tion  in  1948.^*
T he D ec line  in  Y ield
By 1948 i t  was e v id e n t  to  the whole s u g a r  in d u s t ry  th a t  the  yield 
of r a w  su g a r  a s  r e p o r t e d  by the  f a c to r ie s  was d ec lin in g  a t  an a la rm in g  
r a t e .  In re c o g n i t io n  of the p ro b lem , the A m e r ic a n  S ugar Cane L eague  
sp o n s o re d  a s tu d y  to  in v e s t ig a te  the c a u s e  of the d ec lin in g  y ield . The 
su b se q u e n t  s tudy  show ed that the  s t a te  a v e ra g e  r a w  su g a r  yield had  in ­
deed  r e a c h e d  an  a b n o rm a l ly  low le v e l ,  and th a t  the  p ro b le m  was c o m ­
pounded by the f a c t  th a t  the  paym en t fo r  cane  to  the g ro w e rs  was n o t  
r e f le c t in g  the low yield  le v e l .  The l a t t e r  o b se rv a t io n  w as a t t e s te d  to  by 
a  c o m p a r is o n  by c ro p  y e a r  of the a c tu a l  s ta te  a v e ra g e  y ie ld  w ith the 
th e o r e t i c a l  y ie ld  a t  the s ta te  a v e ra g e  n o rm a l  ju ic e  s u c r o s e  le v e l .  The 
th e o r e t i c a l  y ie ld  was d e te rm in e d  f ro m  tab les  of c o m m e r c ia l ly  r e c o v e r ­
ab le  9 6 °  r a w  su g a r  w hich  w e re  used  to c a lc u la te  the S ugar A c t b en efi t
^ A r t h u r  G. K e l le r ,  "The D e te rm in a t io n  of T r a s h  in Sugar 
C a n e , "  L .J5 .U . E n g in e e r in g  E x p e r im e n t  S ta tion  C i r c u la r  N o . 1,
(1948).
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p a y m e n ts .  T he  th e o r e t i c a l  y ie ld  gave in  e ffec t  the  a v e ra g e  p re d ic te d
r e c o v e r a b le  su g a r  y ie ld  fo r  a  g iven  qua li ty  of cane  as  d e l iv e re d  to  the
fa c to ry .  T ab le  II show s the an n u a l  s ta te  a v e r a g e  yield  of 96° raw  s u g a r ,
the p re d ic te d  y ie ld , the y ie ld  de fic iency  (a c tu a l  m inus  th e o r e t i c a l  y ield) and
the p e rc e n t  of the r e tu r n s  for raw  su g a r  w hich  a c c ru e d  to the s ta te  a v e ra g e
22g ro w e r  and  p r o c e s s o r .
A c o n c u r re n t  study  by A rc e n e a u x  show ed that the  e ffect of v a r ie ty  
change  on the po ten tia l  y ie ld  of su g a r  o v e r  the p e r io d  of in v e s t ig a t io n  was 
n eg lig ib le  and  could in no way acco u n t fo r  the  y ie ld  d e c l in e .  ^
T he  y ie ld  d e fic ien cy  could not be a t t r ib u te d  to lo w e re d  fa c to ry  
e ff ic iency  o c ca s io n ed  by d e te r io r a t io n  of eq u ip m en t due to w a r t im e  r e ­
s t r i c t io n s .  To the  c o n t r a r y ,  following the  w ar ,  m o s t  of the f a c to r ie s  in
the state had follow ed a f a i r ly  ex ten s iv e  p r o g r a m  of equ ipm ent m o d e rn i -
24za tio n  and r e p la c e m e n t .  T h e re  was r e a s o n  to b e liev e  that the  h igh i n ­
c id en ce  of r a in f a l l  ove r  the  g rind in g  s e a s o n  during  the r e c e n t  y e a r s  had
been  a con tr ib u tin g  fa c to r  to the  low yield ; but by i ts e l f ,  r a in fa l l  was not
25fe l t  to be the m a jo r  ex p lana tion  for the y ie ld  de fic iency .
22 John  J .  Seip and A r th u r  G. K e l le r ,  "A  Study of the C a u se s  of 
the D eclin ing  Sugar R e co v e ry  in  L o u i s i a n a ,11 JL. S.U„ E n g in e e r in g  E x ­
p e r im e n t  S ta tion  B u lle t in  No. 14, (1948), pp. 14 and 22.
23 G e o rg e  A rc e n e a u x ,  "Y ield  T re n d s  in T e s ts  of Sugar Cane 
V a r ie t ie s  and  in Annual P ro d u c t io n  of C ane  and Sugar in  L o u is ia n a ,  "
The Sugar B u l le t in , XXVI (1948), 2 8 9 -2 9 9 .
^ S e i p  and K e l le r ,  op. c i t . , p. 5.
^ I b i d . , pp. 1 -3 .
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Y e ar
4
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
TA BLE II
A C TU A L YIELD VERSUS T H E O R E T IC A L  YIELD 
AND DISTRIBUTION OF RETURNS FRO M  SUGAR
1938-1947
T h e o r e t ic a l  
Y ie ld -9 6 °  
Raw S ugar ,  
L b s . /T o n  
Cane
A c tu a l  
Y ie ld -9 6 °  
R aw  S u g a r , 
L b s .  /T o n
Cane
Y ield  
D e f ic ie n c y -  
960 
R aw  S u g a r ,  
L b s . /T o n  
C an e*
% of A c tu a l  Sugar 
G ro w e rs  P r o c e s s o r s
167. 54 168.96 1.42 6 3 .8 4 36. 16
172.66 173.50 0 .8 4 64. 06 3 5 .9 4
162.80 161.98 - 0 .8 2 6 4 .7 0 3 5 .3 0
164 .44 165.28 0 .8 4 64. 05 3 5 .9 5
171.73 171.44 - 0 .2 9 6 4 .4 8 35. 52
168 .64 164.06 - 4 .5 8 66. 17 3 3 .83
161.02 152.54 - 8 .4 8 6 7 .9 6 3 2 .0 4
160. 11 151.37 - 8 .7 4 68. 09 3 1 .9 1
169.72 155.95 -1 3 .7 7 7 0 .0 6 2 9 .9 4
167. 50 149.10 -1 8 .4 0 6 9 .3 5 3 0 .6 5
*Yield D e f ic ie n c y  = A c tu a l  Y ield  M inus T h e o re t ic a l  Yield
116
In e a c h  f a c to r y  s tu d ied , a  de fin i te  t r e n d  tow ard  y ie ld  d e c l in e  was 
o b se rv ed  w ith  an  in c r e a s in g  use  of m e c h a n ic a l  h a rv e s t in g .  H o w ev er , 
even  c o r r e c t in g  the y ield  to a  ne t cane  b a s is  and a d ju s t in g  fo r  s u c ro s e  
lo s s e s  in b a g a s s e  due to t r a s h  did not s a t i s f a c to r i ly  a p p ro x im a te  the 
p re d ic te d  y ie ld .  T h a t  the yield d e f ic ie n c y  lay  in f a c to r s  p th er  than  the 
e ffec t  of the g r o s s  w eigh t of t r a s h  w as acknow ledged  in the follow ing 
c om m ent:
"M ills  which r e c e iv e  p re p o n d e ra n t ly  hand c u t  (60% or 
m o re ) ,  unburned  cane  had c o n s id e ra b ly  low er yield d e f i ­
c ie n c y  v a lu e s  than  did m il ls  re c e iv in g  p re p o n d e ra n t ly  
m a c h in e -h a rv e s te d  and b u rn ed  c a n e .  The f i r s t  g roup  
show ed m uch  h ig h e r  t r a s h  per  c e n t  can e  than  did  the  
l a t t e r  g rou p . It would thus a p p e a r  th a t  f r e s h n e s s  or 
s ta le n e s s  of cane  is a  fa c to r  of equ a l  or g r e a t e r  im p o r t  
than t r a s h .  B ecause  L o u is ian a  cane  can  se ld o m  be 
b u rn ed  s tand ing , the p ra c t ic e  h as  developed  fo a llow ing  
c u t  can e  to  l ie  in the fie ld  f ro m  one to s e v e r a l  days  fo r 
the lea v es  and  t r a s h  to d r y  su f f ic ie n t ly  to give a  good 
b u rn .  W ithout p ro p e r  c o n tro l ,  and few la rg e  g ro w e rs  
a p p e a r  to  have su ch  c o n tro l ,  can e  m ay  d e te r io r a te  
g r e a t ly  d u r in g  th is  p e r io d  w ith  c o n se q u e n t  lo w e rin g  of 
n o r m a l  ju ic e  e x t r a c t io n  and p u r i ty .  Ju ice  f ro m  f r e s h ly  
c u t  cane  in v a r ia b ly  c la r i f i e s  b e t te r  and w orks  b e t te r  in 
the boiling  h o use  than does ju ice  f ro m  s ta le  c a n e .
" I t  should  be no ted , h o w e v e r ,  th a t  t r a s h  d e f in i te ly  
lo w e rs  m il l  c a p a c i ty  to  g r in d .  None of the h igh  t r a s h ,  
f r e s h  cane  m il ls  w e re  ab le  to ach ieve  the  g rin d ing  r a t e s  
( red u ced  to a c o m p a ra b le  b a s is )  of the m ills  g r ind ing  
b u rn ed , r e l a t i v e ly  lo w - t r a s h  c a n e .
In a su b se q u e n t  r e v ie w  of the y ield  s tu d ie s ,  K e l le r  noted th a t  
the b lam e  for poor can e  q u a li ty  m u s t  be s h a re d  by  the  f a c to r ie s  s ince  
43 p e r  c e n t  of the can e  m illed  in L o u is ia n a  was owned by fa c to ry
^ I b i d . , pp. 14-15
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i n t e r e s t s .  D ata  w ere  c o m p iled  show ing the  c o s t  of t r a s h  to  the  f a c to r ie s  
a n d  the e x te n t  of b e n e f i t  p ay m en ts  on t r a s h .  The n e c e s s i t y  fo r  a g g r e s ­
s iv e  c o o rd in a t io n  by the f a c to r ie s  of the can e  h a rv e s t in g  and  m il l in g  
o p e ra t io n  to  a s s u r e  f r e s h  c a n e  w as n o ted . It was r e c o m m e n d e d  that no  
t r a s h  to le r a n c e  be p e rm i t te d  in c a n e  p a y m e n t.  M ech a n ica l  g ra b s  fo r 
t r a s h  sa m p lin g  and p ro v is io n s  of mud g u a rd s  on t r u c k s ,  t r a c t o r s ,  and 
can e  c a r t s  w e re  su g g e s te d .  ^
P r i o r  to  the 1948 cane  p r ic e  d e te rm in a t io n ,  t r a s h  d ed u c tio n s  on 
c a n e  re c e iv e d  a t  the f a c to r y  w e re  v o lu n ta ry .  In the 1948 d e te rm in a t io n ,  
s ta n d a rd  cane  w as defined  a s  can e  w ith  t h r e e  pe r  c e n t  t r a s h .  T r a s h  d e ­
d uc tions  above th re e  p e r  c e n t  w e re  m a n d a to ry .  In o rd e r  to e n c o u ra g e  
the d e l iv e r y  of c le a n  f r e s h  c a n e ,  the 1949 d e te rm in a t io n  lo w ered  the  
t r a s h  to le r a n c e  to  one and  o n e -h a l f  per  c e n t ,  r a i s e d  the sugar, cane 
p r ic in g  f a c to r  to  1. 045 f r o m  1. 030, and  in c o rp o ra te d  n o r m a l  ju ice  
p u r i ty  f a c to r s  in the can e  p ay m en t fo rm u la .  In ad d it io n , the p r e v a i l ­
ing r e g io n a l  q u a li ty  f a c to r s ,  w hich  d i f fe re d  f ro m  a r e a  to  a r e a  by  v ir tu e  
of the r a w  su g a r  f r e ig h t  r a t e s ,  w e re  e l im in a te d  and a s in g le  s e t  of 
q u a l i ty  f a c to r s  w as adop ted  for the s t a t e .  D if fe re n c e s  in r a w  su g a r  
f r e ig h t  r a t e s  w e re  to  be c o m p e n sa te d  for by  ad  jus tm en ts  to the b a se  
p r ic e  of 9 6 °  r a w  su g a r  a s  u sed  in  c o m p u tin g  the  c a n e  p a y m e n t.  In a d d i ­
tion , s ta n d a rd  su g a r  c a n e ,  w hich  f o r m e r l y  w as defined  a s  su g a r  cane
^ A r t h u r  G. K e l le r ,  "The C ane T r a s h  P ro b le m  -  A  P o ss ib le  
S o lu t io n ,"  The S ugar B u l le t in , XXVII (1949), 220 -2 30 .
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con ta in ing  a s ta te d  ran g e  of s u c r o s e  in  n o r m a l  ju ic e ,  was re d e f in e d  a t  
a  s ing le  le v e l  of s u c r o s e  in n o r m a l  ju ice  and a  s t ip u la ted  p u r i ty  r a n g e .
In the 1950 d e te r m in a t io n s ,  no  t r a s h  to le ra n c e  was p e rm i t te d ,  
and the p r ic in g  f a c to r  was r a i s e d  to 1 .0 6 .  S tan d ard  su g a r  can e  was 
based  on n e t  ( t r a s h  f r e e )  c a n e .  In a d d it io n , the c an e  s a m p le s  w ere  to 
be ground in  the sa m p le  m il l  in the s a m e  co n d it io n  a s  r e c e iv e d  in the 
cane  d e l iv e r y  (befo re  rem o v in g  t r a s h )  r a t h e r  than  t r a s h - f r e e  a s  in p r e ­
vious d e te rm in a t io n s .  In th is  way i t  was f e l t  th a t  the sa m p le  q u a li ty  
would m o re  c o r r e c t l y  r e f l e c t  the e f fe c ts  of the t r a s h  on the fa c to ry  
ju ice  q u a li ty .
S ubsequen t S tudies
S tud ies  con tinued  on the  e ffe c t  of t r a s h  on the m ill ing  o p e ra t io n  
a s  w e ll  a s  the b e n e f i ts  f ro m  im p ro v e d  h a rv e s t in g  and  cane  d e l iv e r y  
p ra c t ic e s  w hich  would r e s u l t  in f r e s h  c a n e  a t  the f a c to ry .  A c o m p r e ­
h en s iv e  study  a t  the Audubon Sugar F a c to r y  in  1950 p re s e n te d  the e f fe c t
of t r a s h  on m il l  p o w e r ,  s u c ro s e  e x t r a c t io n ,  and f ib e r  in t e r m s  of one
28per c e n t  t r a s h  in c a n e .  The o p e ra t in g  ad v an tag es  and econom ic  s a v ­
ings fo r  p ro c e s s in g  c le a n ,  f r e s h  cane  w ere  fu r th e r  e x p lo re d  d u r in g  the 
1951 c ro p .  ^
^ ® F ranc is  G. Schaffe r  and A r th u r  G. K e l le r ,  "The E ffe c ts  of 
Cane T r a s h  on The M illing O p e ra t io n ,  " L .S .U .  E n g in e e r in g  E x p e r im e n t  
S ta tion  B u lle tin  No. 25 , (1951).
^ B ia n c h i  and  K e lle r ,  op. c i t .
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The sav in gs  fo r  f r e s h  c a n e  th ro u g h  p ro m p t  and  w e ll  c o o rd in a te d
fie ld  to f a c to ry  d e l iv e r y  w ere  d ev e lo p ed  in a s e r i e s  of s tu d ie s  by
3 0 ,3 1 ,3 2
G uilbeau , C o ll ,  and M a r t in .  T h e se  s tu d ies  po in ted  up the t r u ­
i s m s  that r a w  su g a r  is  m an u fa c tu r in g  in  the f i e ld ; th a t  lo s s e s  in  the 
fie ld  th ro u g h  poor h a rv e s t in g  a n d  d e l iv e r y  p ra c t ic e s  m ay  g r e a t ly  e x ­
c ee d  those  in the r a w  su g a r  f a c to ry ;  and  th a t  m oney an d  e f f o r t  spen t  in 
re d u c in g  the " f ie ld "  lo s s e s  in m an y  c a s e s  show s a s ig n i f ic a n t ly  h ig her  
r e t u r n  in t e r m s  of r a w  sugar  y ie ld  th an  a n  eq u iv a len t  in v e s tm e n t  in the  
f a c to ry  o p e ra t io n .
The n eed  was re c o g n iz e d  fo r  in fo rm in g  — and r e m in d in g  — the 
L o u is ia n a  c a n e  f a r m e r  of p ro p e r  h a r v e s t in g  p ra c t ic e s  to  m in im iz e  the 
e f fe c ts  of t r a s h  and s ta le  c a n e .  F o r  th is  p u rp o se ,  the A m e r ic a n  Sugar 
Cane L eague  h as  u t i l iz e d  its b i -w e e k ly  pub lica tio n  The Sugar 
B u l le t in .3 3 ’ 34
30W. F .  G uilbeau , E .  E .  C o l l ,  L .  F .  M a r t in ,  "E ffe c t  of D e la y  
in  G rind ing  on V alue and P r o c e s s in g  Q u a lity  of Sugar Cane J u ic e ,  " The 
S ugar J o u rn a l ,  XVII (July , 1955), 2 8 -3 1 .
________________________ , "The Value of F r e s h e r  C ane  to Both
G ro w e rs  and  P r o c e s s o r s , "  The S ugar B u lle t in ,  XXXIV (1956), 2 0 5 -  
2 1 2 .
________________________, " F r e s h e r  C ane  I n c r e a s e s  Sugar
R e c o v e r ie s  and  P ro f i t s  for both G ro w e rs  and P r o c e s s o r s ,  " The S u gar
B u l le t in , XXXVI (1958), 343 -3 46 .
3 3 "In the  F ie ld  with L loyd  L auden , " The S ugar B u l le t in , XXXVI 
(1957), 20.
3 4 " , "  The Sugar B u lle t in ,  XXXVI (1957),
52.
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D e sp i te  the r e v i s io n s  w hich  had  b e en  m ade to the s y s te m ,  th e re  
was a m p le  ev idence  th a t  the m ethods of sa m p lin g ,  te s t in g ,  and  e v a lu a ­
ting s u g a r  c an e  s t i l l  d id  n o t  a d e q u a te ly  r e f l e c t  the  q u a l i ty  of can e  h a r ­
v e s te d  under m e c h a n ic a l  c o n d i t io n s . B asic  im p ro v e m e n ts  in the m ethods 
of su g a r  can e  q u a li ty  d e te rm in a t io n  w ere  f e l t  to  be n e c e s s a r y .  In o u t ­
l in ing  the  scope  of su g g e s te d  im p ro v e m e n ts  — an  outline which in e f fe c t  
la id  the b a s is  fo r  su b seq u e n t  can e  sa m p lin g  and e v a lu a t io n  s tu d ies  a t  
the Audubon S ugar F a c to r y  — K e l le r  c o m m en te d  upon the e ffe c ts  of the 
t r a n s i t io n  of the L o u is ia n a  su g a r  can e  in d u s t r y  f ro m  a n  e s s e n t ia l ly  
m a n u a l- a n im a l  s y s te m  of fie ld  o p e ra t io n s  to a c o m p le te ly  m ech an ized  
o p e ra t io n :
"M ech an iza tio n  has b een  a  m ixed  b le s s in g .  I t  has  p e r ­
m itted  the can e  grow e? to b r in g  a b o u t  an  e n o rm o u s  r e ­
d u c tio n  in the man«hcaiiis of lab o r  to  p roduce  a ton of 
s u g a r  can e  and to hold h is  p ro d u c tio n  c o s ts  down to  a 
poin t w here  the a v e ra g e  f a r m e r  h a s  b e e n  ab le  to p roduce  
can e  a t  a  p ro f i t .  - - -  M ech a n iza tio n  h a s  b e en  the e x c u se ,  
too, fo r  shoddy  w o rk  in - -  p h a ses  of the f a rm in g  o p e r a ­
t io n s .  "
35A r th u r  G. K e l le r ,  "M ill C ane Q u a l i ty  and  Its Im p ro v e m e n t ,  " 
M e m o ra n d u m  to the L o u is ia n a  P r o c e s s o r s ,  (Ca. 1953), (U npublished).
CH A PTER V 
STUDIES OF CANE QUALITY DETERM INATION 
A T  THE AUDUBON SUGAR FAC TORY
F r o m  1952 to 1959» the C h e m ic a l  E n g in e e r in g  D e p a r tm e n t  c o n ­
du c ted  a t  the Audubon Sugar F a c to r y  e x te n s iv e  s tu d ie s  on can e  q u a l i ty  
d e te rm in a t io n .  R a th e r  than  p r e s e n t  the  in d iv id u a l  s tu d ies  in  c h r o n o ­
lo g ic a l  f o rm ,  they  a r e  p re s e n te d  in  the  o rd e r  w hich  a p p e a r s  in r e t r o ­
s p e c t  to  o ffer  a  m o re  or l e s s  lo g ic a l  d e v e lo p m e n t of the su b je c t  of cane 
q u a li ty  d e te rm in a t io n .
S tudies c o m p a r in g  the  r e p ro d u c ib i l i ty  of the m ethods of p r o ­
c e s s in g  the can e  s a m p le s  a r e  f i r s t  d i s c u s s e d .  The c o m p a ra t iv e  r e ­
p ro d u c ib i l i ty  of the t h r e e - r o l l  sa m p le  m il l  and  the c h ip p e r -W a r in g  
b le n d e r  is  p re s e n te d .
The n e x t  s e c t io n  c o v e r s  the in h e re n t  v a r i a b i l i ty  of pol p e r  c e n t  
cane  and  f ib e r  per  c e n t  cane  w ith in  a  f ie ld  of su g a r  can e  and  w ith in  a 
c o m m e r c i a l  bundle  o f  cane  e n te r in g  the  fa c to ry .
The e f fe c t  of the s iz e  of the sa m p le  — or the  nu m b er  of s ta lk s  
in the sa m p le  -  on the p re c is io n  of the s a m p le  is  n e x t  d i s c u s s e d .
S tud ies  of v a r io u s  c o m m e r c i a l  m ethods of w ithd raw ing  the 
s a m p le  f ro m  a  sh ip m e n t  of can e  a r e  c o v e re d  in  the follow ing se c t io n .
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T h ese  m ethods inc lude  sa m p lin g  by hand and by a h y d ra u l ic a l ly  o p e ra ted  
m e c h a n ic a l  g ra b .
A d ev ice  fo r  rem o v in g  a sa m p le  by c o r in g  th ro u g h  the bundle of 
su g a r  cane  and the r e l a t iv e  p re c is io n  of th is  m ethod of sa m p lin g  a s  
c o m p a re d  to  the m o re  c o n v en t io n a l  sa m p lin g  m ethods a r e  d i s c u s s e d .
The f in a l  s e c t io n  b r ie f ly  c o v e r s  in v es tig a t io n s  on the r e la t iv e  
c o s ts  of d i f f e r e n t  m ethods of w ith d raw ing  and  p ro c e s s in g  the s a m p le .
R E PR O D U C IB IL ITY  OF THE T H R E E -R O L L  SA M PLE M IL L  
AND OF THE COLD W ATER EX TR A C TIO N  PROCESS
O bjec t and E q u ip m en t
In 1958, a s tu d y  was m ade of the r e la t iv e  re p ro d u c ib i l i ty  of the 
two c o m m o n  m ethod s  of d i r e c t  c a n e  q u a l i ty  d e te rm in a t io n ,  i . e . ,  the 
t h r e e - r o l l  s a m p le  m il l  and  the co ld  w a te r  e x t r a c t io n  p r o c e s s .  The 
t h r e e - r o l l  s a m p le  m il l  u sed  in  th e se  s tu d ie s  is a  F a r r e l  k in g -b o lt le s s  
u n i t  equ ipped  w ith  12 in . x  12 in . r o l l e r s  g rooved  w ith  3 /8  in .  p itch  
a t  50° an g le  — and a n  E d w a rd s  h y d ra u l ic  s y s te m  p rov id ing  a m ax im um  
p r e s s u r e  of 40 tons on the top  r o l l .
The e q u ip m en t u sed  in the co ld  w a te r  e x t r a c t io n  p ro c e s s  c o n ­
s i s te d  of a cane  c h ip p e r ,  a  Y -type tu m b le r  b len d e r  and a W arin g  
b le n d e r .  The c h ip p e r ,  which a t  fu ll  load  o p e ra te s  a t  a  sp eed  of 1160 
rp m ,  p r e p a r e s  the can e  in to  ch ip s  w hich a r e  a p p ro x im a te ly  c u b ic a l  in 
s iz e  of 1 /4  in . to  3 /4  in . per  s id e .  The ch ipped  c a n e  was m ixed in a
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Y -type  tu m b le r  b le n d e r ,  w hich  r o t a t e s  a t  13 rp m  and has a  c a p a c i ty  of 
40 g a llo n s .  The W arin g  b len d e r  c o n s i s t s  of a s ta in le s s  s t e e l  bowl of 
a  r a t e d  c a p a c i ty  of one ga llon , a  w a te r - t ig h t  lid  to  the bow l, and a m otor  
m ount fo r the bowl. Inside  the bow l a t  the  bottom  is a g land  packed sh a f t  
w ith  two se ts  of s h o r t  tw o-b lad e  k n iv e s .  The b a se  of the sh a f t  is  c o n ­
s t r u c te d  so  th a t  it in te r lo c k s  with the  d r iv e  sh a f t  of the m o to r .  The 
m oto r  h a s  fou r  sp e ed s  ra n g in g  f ro m  8, 000 to  16, 000 rp m  a t  2, 000 r p m  
i n t e r v a l s .
P r o c e d u r e  — The S p l i t  C ane  T e s t
40 pound s a m p le s  w e re  w ithd raw n  f ro m  a bundle of cane  and d e -  
t r a s h e d .  E a c h  s ta lk  in  the sa m p le  w as c u t  into se c t io n s  of two to  th re e  
f e e t  leng th , and  the s e c t io n s  sp l i t  in to  h a lv e s .  The h a lv es  w e re  d i s ­
t r ib u te d  in to  two s e t s  of s a m p le s  (Sam ple A  and Sam ple  B) w hich w ere  
to be su b se q u e n t ly  p r o c e s s e d  th rough  e i th e r  the s a m p le  m il l  o r the 
c h ip p e r -W a r in g  b le n d e r .  E a c h  sa m p le  s e t  was th o ro u g h ly  m ixed.
The m illing  t e s t  s a m p le s  w e re  w eighed p r io r  to  p ro c e s s in g  to 
p rov ide  a  m a te r i a l  b a la n ce  c h e c k  a g a in s t  th e  w e igh t of the p ro d u c ts .
E a c h  s a m p le  was hand led  s e p a r a t e ly .  The s a m p le s  w ere  la id  in feed 
tro u g h s  c o n s t ru c te d  of ga lvan ized  i r o n .  The tro u g h s  w e re  of such  d i ­
m en s io n s  th a t  they  f i t ted  e a s i l y  in to  the m i l l  h o us in g , and  by til t ing  the 
t ro u g h s  the can e  fed by g ra v i ty  in to  the fe e d  r o l l  of the m il l .  A fte r  
p a s s in g  once th ro u g h  the m il l ,  the c ru s h e d  can e  w as  r e m i l l e d  to 
a s s u r e  u n ifo rm  e x tr a c t io n .  The b a g a s s e  and  ju ic e  w e re  w eighed ,
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in sp e c te d ,  a n d  the pol and  f ib e r  p e r  cen t  can e  and  the p u r i ty  of the e x ­
t r a c te d  ju ice  w e re  c a lc u la te d .  P o l  w as d e te rm in e d  by  H o r n e 's  d r y  
lead , Soluble so lids  w ere  by  h y d r o m e te r .
S a m p le s  A and B fo r  the c h ip p e r -W a r in g  b len d e r  w e re  p ro c e s s e d  
s e p a r a te ly .  The s a m p le s  w e re  ch ipped  in the c h ip p e r ,  and the m a s s  of 
ch ipped  sa m p le  was p laced  in  the Y -type  tu m b le r - b le n d e r  and m ixed  for 
10 m in u te s .  About 300 g r a m s  of the  ch ipped  sa m p le  w ere  w eighed out 
and m ixed  w ith  1000 m l. of w a te r  in  the W arin g  b len d e r  — and the c h ip s  
w ere  d ig e s te d  for a p e r io d  of 30 m inu tes  a t  8, 000 rp m .  The r e s id u e  
and e x t r a c t  w e re  in sp e c te d ,  f ro m  which d a ta  the pol and f ib e r  pe r  c e n t  
can e  an d  the  p u r i ty  of the e x t r a c te d  ju ice  w e re  d e te r m in e d .
R e su l ts
F o r  p u rp o se s  o f  th is  r e v ie w ,  in  o rd e r  to  show  the r e l a t i v e  p r e ­
c i s io n  of the t h r e e - r o l l  s a m p le  m il l  and  the c h ip p e r -W a r in g  b le n d e r ,  
the c o e f f ic ie n ts  of v a r ia t io n  for s u c r o s e  and f ib e r  p e r  c e n t  have b e en  
c a lc u la te d  f ro m  the o r ig in a l  d a ta .  * The r e s u l t s  a r e  show n below  while 
the o r ig in a l  d a ta  a r e  p re s e n te d  in  T able  III:
B i r a ja  B ilash  P a u l ,  "E v a lu a tion  of C o m m e r c ia l  D e l iv e r ie s  of 
Sugar C ane, " P h .D .  D i s s e r t a t i o n ,  in the D e p a r tm e n t  of C h e m ic a l  
E n g in e e r in g ,  L o u is iana  S ta te  U n iv e rs i ty ,  (A ugust, I960), p. 182.
T A B L E  HI
PRECISION O F  TH E T H R E E -R O L L  SA M PLE M IL L  VERSUS 
TH E COLD WATER EXTRACTION PROCESS 
(SPLIT  CANE TESTS)
P o l  % C ane - F i b e r  % Cane
3 -R o ll  Sam ple  M ill Cold W ate r  E x tra c t io n 3 -R o ll  Sam ple  M ill Cold W ate r  E x tr a c t io n
A B A B A B A B
Run No.
1 8,-85 8 .8 9 10 .02 9 .0 5 1 3 .3 7 13 .30 13 .90 13 .10
2 8 .7 4 8 .7 3 7 .5 8 7. 72 13 .60 13 .78 15 .70 14 .50
3 8 .9 6 8 .9 7 9 .0 7 8 .9 6 14.41 14 .55 13 .20 13 .40
4 8 .7 8 8 .9 5 9 .2 2 9 .4 4 1 3 .8 4 14 .52 12 .90 12 .83
5 8 .7 2 8 .6 6 8 .3 8 8 .1 1 14 .67 14 .92 14 .07 13 .67
6 9 .5 2 9 .3 4 9 .2 3 9 .3 2 14 .50 1 6 .0 4 13 .80 13 .60
7 8 .61 8 .5 0 8 .1 9 8 .3 8 16 .68 16 .85 13 .67 12 .87
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C oeffic ien t o f V a r ia t io n ,  %
________(Split C ane T es t)________
T h r e e - R o l l  C h ip p e r -W a r in g
Sam ple  M ill  B lender
P o l  % Cane 1 .29 4 .9 8
F i b e r  % Cane 5 .1 7  4 ,4 4
C o m m e n ts
C o e ff ic ien ts  of v a r ia t io n  fo r  pol p e r  c e n t  cane  of 1 .48  p e r  c e n t  
and  for f ib e r  of 1 .46  per c e n t  w e re  r e p o r t e d  in  South A f r ic a  fo r the 
co ld  w a te r  e x t ra c t io n  p r o c e s s . ^  A c o e ff ic ie n t  of v a r ia t io n  of 2 .3  per 
c e n t  for pol p e r  c e n t  cane  w as r e p o r te d  in H aw aii .  C o m p a re d  to th e se  
d a ta ,  the co ld  w a te r  e x t r a c t io n  p ro c e s s  in the LSU s tu d ie s  w ith a  c o ­
e f f ic ie n t  of v a r ia t io n  of 4 .9 8  per c e n t  for pol and  4 .4 4  pe r  c e n t  for f ib e r  
show ed c o n s id e r a b ly  le s s  p r e c i s io n  than  m igh t be ex p ec te d .
The c o e f f ic ie n t  of v a r ia t io n  fo r  pol pe r  c e n t  cane  of 1 .29  per c e n t  
show ed v e r y  good r e p ro d u c ib i l i ty  fo r the t h r e e - r o l l  s a m p le  m il l  w ith  
r e s p e c t  to  th is  c r i t e r i o n  of can e  q u a l i ty .
The c o e f f ic ie n t  of v a r ia t io n  fo r  f ib e r  per  c e n t  can e  of 5. 17 per 
c e n t  w ith  the sa m p le  m il l  is  not too  s a t i s f a c to r y .  If the p a ire d  da ta  fo r
2
K. Douwes D e k k e r ,  "A S u rv e y  of the W o rk  done in S .A .  on 
the D i r e c t  A n a ly s is  o f Cane C o n s ig n m e n ts ,  " Sugar M illing  R e s e a r c h  
I n s t i tu t e , Q u a r t e r l y  B u lle t in  N o. 7, (A ugust, 1958), pp. 2 3 -2 5 .
^John  H . Payne and H e n ry  J .  M ahon, "T he  P o l  R a tio  Method 
o f E v a lu a t in g  C ane  Q u a lity ,  " P ro c e e d in g s  of the N in th  C o n g re s s  of 
the  In te rn a t io n a l  S o c ie ty  o f S ugar C ane  T e c h n o lo g is ts ,  (1956), p. 444 .
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R un No. 6 w ith  the sa m p le  m il l  and  Run N o. 2 fo r  the c h ip p e r -W a r in g  
b le n d e r  a r e  e l im in a te d  b e ca u se  of v e r y  poor a g r e e m e n t  be tw een  p a i r s ,  
the c o e f f ic ie n t  of v a r ia t io n  fo r  f ib e r  per  c e n t  can e  b e co m es  2 .3 8  p e r  c e n t  
fo r the t h r e e - r o l l  sa m p le  m il l  and 2 .6 7  pe r  c e n t  fo r the c h ip p e r -W a r in g  
b le n d e r .  T h is  e ffec ts  a  c o n s id e ra b le  im p ro v e m e n t  in p re c is io n .
R e g a rd in g  the r e p ro d u c ib i l i ty  of the l a b o r a to r y  p ro c e d u re  in 
m ak in g  the p ro d u c t  in s p e c t io n s ,  i t  is  in te r e s t in g  to note  the r e la t iv e  e x ­
t e n t  of a g r e e m e n t  of p a ire d  d a ta  f r o m  d u p lic a te  pol and f ib e r  in sp e c t io n s  
o f  the sa m e  s a m p le s .  A m ong  P a u l 's  s tu d ie s  w e re  d u p lic a te  in sp e c t io n s
of the p ro d u c ts  f ro m  the t h r e e - r o l l  sa m p le  m il l  and the c h ip p e r -W a r in g
4
b le n d e r  c o v e r in g  10 r u n s .  T hese  d a ta  h ave  b e en  re w o rk e d  to  d e te rm in e  
the c o e f f ic ie n ts  of v a r ia t io n  fo r  pol p e r  c e n t  c a n e  and f iber  pe r  c e n t  cane  
a s  the c o e f f ic ie n ts  r e f l e c t  the p r e c i s io n  of the l a b o ra to ry  in sp e c t io n s .
The r e s u l t s  a r e  a s  fo llow s:
C o e ff ic ie n t  of V a r ia t io n  
( F r o m  D up lica te  L a b o ra to ry )  
( In spec tion s  of the Sam e P ro d u c ts )
T h r e e - R o l l  C h ip p e r -W a r in g  
Sam ple  M ill  B lender______
P o l  % C ane  0 .2 8  1.71
F i b e r  % C ane  2 .6 0  2 .4 5
^ B ir a ja  B i la sh  P a u l ,  "Sam pling  of C o m m e r c ia l  D e l iv e r ie s  of 
S ug ar  Cane -  A C o m p a ra t iv e  Study, " M. S. T h e s is  in  the D e p a r tm e n t
o f C h e m ic a l  E n g in e e r in g ,  L o u is ia n a  S ta te  U n iv e rs i ty ,  (June , 1958), 
p . 72.
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T h ese  d a ta  show  e x c e l le n t  r e p ro d u c ib i l i ty  for the  pol in sp e c t io n s  
of the ju ic e  and b a g a s s e  f ro m  the t h r e e - r o l l  sa m p le  m il l .  In the c a s e  
of f ibe r  p e r  c e n t  c a n e ,  th e s e  d a ta  show a n  in h e re n t  la c k  of r e p r o d u c i ­
b i l i ty  in  th e  m ethods of d e te rm in in g  f ib e r  in  b a g a s s e  f ro m  the sa m p le  
m il l  and in  the r e s id u e  f ro m  the W arin g  b le n d e r .
In a n  e f fo r t  to  im p ro v e  the p re c is io n  of th e  c h ip p e r -W a r in g  
b len d e r  m ethod , the s tu d ie s  w e re  ex tended  to  c o v e r  the e ffec t  of b le n d ­
ing tim e  an d  the s iz e  of the c h ip s .  The lac k  of u n ifo rm ity  in c h ip  s ize  
led  P au l to  the h y p o th es is  th a t  the s m a l l e r  ch ip s  — b e c a u se  of the
g r e a te r  inc idence  of ru p tu r e d  ju ice  c e l ls  — w e re  lo s in g  ju ice to  the
5
w alls  of the tu m b le r .  B e ca u se  of the leng th  of t im e  involved in p r e ­
p a r in g  the cane  for the W arin g  b le n d e r  and  in the su b seq u en t  l a b o r a ­
to r y  o p e ra t io n  w ith  the b le n d e r ,  no  f u r th e r  r e s e a r c h  w ork  on the 
c h ip p e r -W a r in g  b le n d e r  was f e l t  to  be ju s t i f ie d .  ^
THE INH ERENT VARIATION IN SUGAR CANE QUALITY 
IN THE F IE L D  AND IN A COM M ERCIAL BUNDLE
O bjective
One need  spend on ly  a  l im ite d  t im e  of s tu d y  on cane  sa m p lin g  
b e fo re  b e co m in g  a w a re  of the wide v a r ia t io n  in cane  qua li ty  f ro m  s ta lk
5I b i d . , pp. 73-79 .
^ P a u l ,  "E v a lu a tio n  of C o m m e r c ia l  D e l iv e r ie s  of Sugar C ane, "
p. 104.
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to  s ta lk  and  f ro m  sa m p le  to  sa m p le  w ith in  a s h ip m e n t  of c a n e .  T h is  is 
in  add ition  to the  acknow ledged  v a r ia t io n  in c an e  q u a l i ty  f r o m  top to 
bo ttom  within  a  s ing le  s t a lk  of c a n e .  U nder  su ch  c i r c u m s ta n c e s  i t  is  
d e s i r a b l e  to d e fin e  the e x te n t  of q u a l i ty  v a r ia t io n  in h e re n t  in the c an e  
a s  d e l iv e re d  to  the fa c to ry .
D u rin g  the 1959 c r o p ,  s tu d ie s  w e re  co ndu c ted  to  d e te r m in e  the 
v a r i a t i o n  of c a n e  q u a l i ty  w ith in  (1) a  f ie ld  p lo t  of can e  of su f f ic ie n t  s iz e  
t o  yield  a c o m m e r c i a l  bundle of c a n e ,  an d  (2) a  c o m m e r c i a l  bundle  of
7
c a n e  d e l iv e re d  to  the f a c to r y .  (In L o u is ia n a ,  the c o m m e r c i a l  bundle  
of can e  w eighs f ro m  2 - 1 / 2  to 3 - 1 /2  to n s) .
P r o c e d u r e
S ugar Cane P lo t
1. A to ta l  of te n  plots of can e  — a l l  o f  the s a m e  v a r i e ty  
and o f u n ifo rm  g row th  — w e re  s e le c te d  f ro m  the f ie lds  
of the L o u is ia n a  S ta te  U n iv e rs i ty  A g r i c u l tu r a l  E x ­
p e r im e n t  S ta t io n ,  the  L o u is ia n a  S ta te  P e n a l  F a r m  a t  
S t. G a b r ie l ,  L o u is ia n a ,  and  C a th e r in e  S ugar F a c t o r y  
a t  L o b d e ll ,  L o u is ia n a .
2 . E a c h  plot w as  d iv ided  in to  100 su b d iv is io n s  and  b y  a 
tab le  of ra n d o m  n u m b e r s ,  t e n  su b -p lo ts  w e re  s e l e c te d .
^S hw en-ih  W ang, " V a r ia n ce  of C ane  Q u a lity  — A C o m p a ra t iv e  
S tudy , " M .S .  T h e s is  in  the D e p a r tm e n t  of C h e m ic a l  E n g in e e r in g ,  
L o u is ia n a  S ta te  U n iv e r s i ty ,  ( Ju n e ,  i9 6 0 ) .
3. A sa m p le  c o n s is t in g  of ten  s ta lk s  of can e  was r e ­
m oved f ro m  each  su b -p lo t ,  c le an e d  of tops and t r a s h ,  
and id en tif ied  with a  su b -p lo t  n u m b e r .
4 . E a c h  1 0 -s ta lk i  s u b -p lo t  s a m p le  was w eighed and 
p a s se d  tw ice th ro ugh  the t h r e e - r o l l  sa m p le  m il l .
The ju ice  and  b a g a s s e  w e re  c o l le c te d ,  weighed and  
a n a ly z e d .
5. F r o m  the ju ic e  and  b a g a s s e  w eights and in sp e c t io n s ,  
the pol and  f ib e r  p e r  c e n t  cane  and the e x tra c te d  
ju ic e  p u r i ty  w ere  d e te r m in e d .
6. F o r  e a c h  p lo t,  the pol and f ib e r  per c e n t  cane and  the 
e x t r a c te d  ju ice  p u r i ty  of the te n  s u b -p lo t  s a m p le s  
w e re  ta b u la te d .  The su b se q u e n t  da ta  fo r  the 10 plots 
w e re  s t a t i s t i c a l l y  a n a lzy e d .
Sugar Cane Bundle
1. Six c o m m e r c i a l  bundles of s u g a r  c an e ,  which w e re  d e ­
l iv e re d  to the Audubon Sugar F a c to ry ,  w ere  a n a ly z e d .  
E a c h  bundle was opened and the num ber of s ta lk s  
co u n te d .  F o r  e v e ry  100 s ta lk s ,  the f i r s t  five s ta lk s  
w e re  tak en  a s  a s a m p le .  Since the bund les  con ta ined  
2500 to 3000 s t a lk s ,  25 to 30 s a m p le s  w ere  rem o v e d  
f ro m  each  bun d le .
2. E a c h  f iv e - s t a lk  sa m p le  was weighed and p assed  twice
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th ro u g h  the sa m p le  m il l .  Ju ice  and  b a g a s s e  w ere  
c o l le c te d ,  w eighed and a n a ly z e d .
3. F r o m  the ju ic e  and  b a g a s s e  w eigh ts  and in sp e c t io n s ,  
the pol and f ib e r  p e r  c e n t  c an e  and the  e x t r a c te d  
ju ice  p u r i ty  w ere  d e te r m in e d .
4. F o r  eac h  bundle , the pol and f iber  p e r  c e n t  cane  
and the  e x t r a c te d  ju ice  p u r i ty  of the five s ta lk  
s a m p le s  w e re  ta b u la te d .  The su b se q u e n t  d a ta  for 
the s ix  bundles w e re  s t a t i s t i c a l l y  a n a ly ze d .
The pol and f ib e r  per  c e n t  can e  and  the p u r i ty  of the e x t r a c te d  
ju ice  fo r  each  p lo t  w e re  a s s u m e d  to  be the  a v e ra g e  of the 10 sa m p le  
in sp e c t io n s .  In the s a m e  m a n n e r ,  the qu a li ty  of e a c h  c o m m e r c ia l  
bundle w as a s s u m e d  to be the a v e ra g e  of the 25 to 3 1 in sp e c t io n s  for 
e a c h  bundle .
R e su l ts
The a v e ra g e  c o e f f ic ie n t  of v a r ia t io n  fo r  po l and  fo r  f ib e r  p e r  
c e n t  can e  fo r  the  f ie ld  p lo t and for the bundle s tu d ie s  — and the ra n g e  
of c o e f f ic ien ts  a r e  shown below :
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C o e ff ic ie n t  of V a ria t io n  
F o r  One S am ple , %
P lo t  Bundle
(Sam ples of 10 s ta lk s  per) (Sam ples of 5 s ta lk s  per) 
(p lo t or ab o u t 10.0% of) (bundle o r  abou t 3 .4%  of)
(the to ta l  cane  sam p led )  (the to ta l  cane  sam pled .® )
A v e ra  ge Range A v e ra g e  Range
P o l  % C ane 4 .3 6  2 .3 3  -  6 .6 1  5 .8 5  1 .07  -  10.26
F ib e r  % Cane 7 .5 0  5. 05 -  10 .58  5 .09  3 .2 0  -  7 .47
In bo th  the f ie ld  and the bundle s tu d ie s ,  a wide v a r ia t io n  in the 
pol and  the f ib e r  c o n te n t  was no ted . F o r  ex am p le ,  in Bundle No. 1, 
the 29 s a m p le s  of five s ta lk s  e ac h  ra n g e d  f ro m  9. 58 to 11.87 pol per  
c e n t  cane  and  9*53 to  12 .95  f ib e r  per  c e n t  c a n e .  F o r  pol, the c o ­
e ff ic ien t  of v a r ia t io n  was 5 .97  pe r  c e n t  and fo r  f iber 7 .4 7  per c e n t .
F o r  pol, the 95 per  c e n t  con fidence  l im i ts  of one f iv e - s t a lk  sa m p le  
w ere  9 .33  to 11. 85 pol p e r  c e n t  c a n e ,  and  for f ib e r  9. 77 to 13.22 
f ib e r  per  c e n t  c a n e .
C o m m en ts
The fa c t  tha t  the bundle s a m p le s  show ed a w id e r  v a r ia t io n  in  
pol f ro m  sa m p le  to sa m p le  is  p ro b ab ly  due to s e v e r a l  f a c to r s ;  am o ng
g
The to ta l  can e  sam pled  is  a s s u m e d  to be only the cane  a c t u ­
a l ly  ground in the sa m p le  m il l .  Thus in the p lo t s tu d ie s ,  ten  -  10 s ta lk  
s a m p le s  w e re  ground fo r  e a c h  p lo t. So e a c h  10 s ta lk  sa m p le  r e p r e ­
sen ted  10 p e r  c e n t  of the to ta l  c a n e .
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th e m  a r e :  (1) E a c h  f iv e - s t a lk  bundle sa m p le  r e p r e s e n te d  only abou t 
3 .4  per c e n t  o f  the to ta l  cane  a c tu a l ly  sa m p le d  in the bundle s tu d ie s ,  
while  each  1 0 -s ta lk  sa m p le  was ten  pe r  c e n t  of the to ta l  cane  sa m p led  
in the  plot s tu d ie s ;  (2) The bundles sa m p le d  w ere  taken  a t  the b e ­
ginning of the c r o p  and im m a tu re  c a n e  m a y  show a w ider  v a r ia t io n  in 
qu a li ty  than  m a tu re  c a n e ;  and  f in a l ly  (3) While the plot s a m p le s  w ere  
topped and d e s t r a s h e d  p r io r  to g r in d in g , th e re  is  no r e c o r d  tha t  the 
bundle s a m p le s  w e re  so  p r e p a r e d .  It  a p p e a r s  th a t  they w e re  ground 
a s  re m o v e d  fro m  the bundle.
To p rov ide  a  " fee l"  for the ty p ic a l  v a r ia t io n  in pol pe r  c e n t
can e  which m ight be ex p ec ted  f ro m  f iv e - s t a lk  sam ple  to f iv e - s t a lk
sa m p le  in a  c o m m e r c i a l  bundle of can e  e n te r in g  a f a c to ry ,  the da ta
9
on Bundle No. 1 a r e  re p ro d u c e d  in T able  IV.
F r o m  the d a ta  of th e se  s tu d ie s  i t  is poss ib le  to p re d ic t  the 
b e n e f ic ia l  r e s u l t s  of in c re a s in g  the n u m b er  of s ta lk s  in a  s a m p le .  
T abu la ted  below a r e  the p re d ic te d  c o e f f ic ie n ts  of v a r ia t io n  and  95 per 
c e n t  confidence  l im i ts  when d raw in g  a  10 and a 15- s t a lk  sa m p le  a s  
c o m p a re d  to a  f i v e - s t a lk  sa m p le  in Bundle No. 1.
9I b i d . , p. 58
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95% Conf.
N um b er  of % of T o ta l  L im its  of
S talks in S ta lk s  C o effic ien t  of One S am p le ,
Sam ple Sam pled  V a r ia t io n ,  % P o l  % Cane
5 3 .4  5 .9 7  9 .3 3  -  11 .85
10 6 .9  4 .2 5  9 .6 8  -  11 .50
15 10.3 3 .4 4  9 .8 2  -  11 .36
SIZE OF SA M PLE VERSUS 
PRECISION OF THE CANE QUALITY T E S T S 10
O bjective
The s tu d ie s  in th is s e c t io n  a r e  c i te d  a s  an  e x am p le  of i n v e s t i ­
ga tions to show the a c tu a l  e f fe c t  of the sa m p le  s iz e  — o r  the n u m b er  
of the s ta lk s  — on the p r e c i s io n  of the te s t s  for pol and  f ib er  in c a n e .  
The o r ig in a l  p u rp o se  of th e se  s tu d ie s  w as to  p rov ide  a r a p id  m eans 
of a n a ly z in g  the  m il l in g  r e s p o n s e  o f  new v a r i e t i e s  of sugar  c a n e .  The 
co n v en tio n a l  m ethod of te s t in g  new v a r i e t i e s  a t  the Audubon Sugar 
F a c to r y  c o n s is te d  of g r ind ing  on the  f a c to r y  m il l  tand em  a t  l e a s t  two 
tons o f  can e  — fo r  a s ing le  t e s t  — and up to four to e ig h t tons fo r  
r e p l ic a te  t e s t s .  T h is  p ro c e d u re  w as tim e c o n su m in g  and d e lay ed  the
10 W ille  m M elis  and  A r th u r  G. K e l le r ,  "E v a lu a t io n  of Sugar 
Cane V a r ie t ie s  — A C o m p a r iso n  of T es tin g  P ro c e d u r e s  -  1952 and 
1953 S tu d ies ,  " A R e p o r t  of w o rk  done u n d e r  c o n t r a c t  with the U nited  
S ta te s  D e p a r tm e n t  of A g r ic u l tu re  and  a u th o r iz e d  by  the R e s e a r c h  and  
M a rk e t in g  A c t  of 1946, L o u is ia n a  S ta te  U n iv e rs i ty  (1953). (U n­
pub lished).
TABLE IV
V A R IA T IO N  IN  P O L  P E R  C E N T  C A N E
O F  S A M P L E S  F R O M  
A  C O M M E R C IA L  B U N D L E  O F  SUGAR C A N E  
P O L  % C A N E
B a s i s :  O n e  5 - s t a l k  s a m p l e  r e m o v e d  e v e r y  100 s t a l k s  of c a n e  in  t h e  b u n d l e .  _________
B u n d le  S A M P L E  N U M B E R
N o . D a te 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 1 0 / 2 4 / 5 9 1 0 .3 1 9 . 9 9 1 1 .3 7 9 . 6 9 9 . 5 8 1 0 .2 9 1 1 .1 9 1 0 .8 7 1 0 .2 3 9 . 9 5 1 0 .1 8 1 0 .2 2 1 1 .8 3 1 0 .4 7 1 1 . 7 0 1 1 .8 7
2 1 0 / 3 1 / 5 9 1 0 .6 5 1 1 .0 5 1 0 .7 1 1 0 . 5 4 1 1 .1 5 1 0 .5 3 1 0 .2 5 1 1 .5 8 1 1 .7 8 1 1 .5 6 1 1 .1 1 1 1 .8 4 1 1 .2 6 1 0 .4 6 1 1 . 1 0 1 0 .2 9
3 1 1 / 7 / 5 9 9 . 4 5 1 0 .0 5 9 . 8 5 9 . 9 4 1 0 .6 5 1 0 .1 3 1 0 .2 0 1 0 .0 9 1 0 .0 5 1 0 .0 7 1 0 .6 9 9 . 9 0 1 0 .9 0 1 0 .1 4 1 0 .3 5 1 0 .5 4
4 1 1 / 1 4 / 5 9 1 1 .2 7 1 0 .9 1 1 0 .4 6 9 . 8 6 1 0 .9 2 8 . 8 2 1 0 .7 4 1 0 .0 5 9 . 8 8 9 . 9 8 1 0 .0 6 8 .1 1 8 . 6 4 9 . 5 6 1 0 .7 3 8 . 8 2
5 1 1 / 2 1 / 5 9 9 . 5 9 8 . 9 7 1 0 .9 0 8 . 9 8 9 . 8 5 9 . 6 4 1 0 .1 8 9 . 9 5 9 . 8 4 1 0 .1 8 9 . 0 7 8 . 5 4 9 . 6 7 9 . 2 7 8 . 3 4 9 . 0 5
6 1 2 / 7 / 5 9 8 .3 1 8 . 6 9 8 . 1 2 7 . 3 3 7 . 4 3 7 . 4 5 7 .4 1 7 . 3 7 7 . 7 2 8 . 4 0 7 . 8 8 7 . 7 4 8 . 2 0 8 . 1 2 8 . 5 6 7 . 2 6
B u n d le S A M P L E  N U M B E R
N o . D a te 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 A v g .
1 1 0 / 2 4 / 5 9 1 0 .9 5 1 0 .0 9 1 0 .4 2 1 0 .1 4 1 0 .4 6 9 . 8 4 1 0 .4 1 1 1 .1 7 1 1 .0 1 1 0 .2 8 1 0 .8 0 1 0 .4 9 1 1 .3 9 - - 1 0 .5 9
2 1 0 / 3 1 / 5 9 9 . 5 9 1 0 .5 5 1 0 .5 9 1 1 .0 3 1 0 .8 8 1 0 .7 9 1 0 .2 3 1 0 .9 9 9 . 7 0 1 1 .0 9 1 1 .0 1 9 . 6 2 1 1 .3 2 1 0 .2 7 1 0 . 3 5 1 0 .7 7
3 1 1 /  7 / 5 9 9 . 9 9 1 0 .6 4 1 0 .6 6 1 0 .1 8 1 0 .1 7 1 0 .7 1 1 0 .6 0 1 0 .1 5 - - - - - - - 1 0 .2 5
4 1 1 / 1 4 / 5 9 1 0 .1 8 8 . 8 4 8 .5 1 8 . 4 9 8 . 4 4 8 .4 0 9 . 1 6 9 . 9 6 - - - - - - - 9 . 5 7
5 1 1 / 2 1 / 5 9 9 . 6 3 9 . 0 3 9 .6 1 8 . 5 3 8 . 8 4 9 . 2 9 8 . 3 0 9 . 8 7 9 . 3 8 - - - - - - 9 . 3 8
6 1 2 /  7 / 5 9 8 . 6 5 8 . 4 8 8 . 6 9 8 . 3 2 7 . 9 8 8 . 0 5 9 . 0 9 7 . 3 3 8 . 6 8 8 . 1 5 7 .9 1 8 . 6 6 8 . 3 7 _ 8 . 0 8
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r e l e a s e  of new v a r i e t i e s .  It was hoped to  p rov ide  a  m il l ing  p ro c e d u re  
r e q u i r in g  only a b o u t  100 pounds of sa m p le  which would be p ro c e s s e d  
on a  t h r e e - r o l l  s a m p le  m il l ,  thus p e rm it t in g  m o re  r a p id  ev a lu a t io n  and 
e a r l i e r  te s t in g  of new  v a r i e t i e s . S p ec if ica l ly ,  the 1952-1953 s tu d ie s  
w e re  d i r e c te d  to:
1. D evelop ing  a m il l in g  p ro c e d u re  fo r s m a l l  t e s t  s a m p le s  
w hich  would y ield  s t a t i s t i c a l l y  r e l i a b le  r e s u l t s .
2. D e te rm in in g  the  m in im um  s iz e  t e s t  s a m p le  which 
would be n e c e s s a r y  to give a  r e l ia b le  e s t im a te  of the 
pol and  f ib e r  in  a  c o m m e r c i a l  sh ip m e n t  of c a n e .
P ro c e d u re
M ethod of C o lle c t in g  the S a m p le :
The sa m p lin g  s y s te m  c o n s is te d  of coun ting  the s ta lk s  and  r e ­
m oving a s ta lk  a t  sp e c if ied  in te r v a l s ,  i . e . ,  for a  one per  c e n t  s a m p le ,  
one s ta lk  w as s e t  a s id e  for e v e ry  100 s ta lk s ,  and  the s ta lk s  w e re  c o m ­
posited  to  m ake a s a m p le .  S am p les  w ere  c o l le c te d  in th is  m anner 
over the  ra n g e  of 1 /4  to 5 p e r  c e n t  of the sh ip m en t.
M ethod of Sam ple  P r e p a r a t io n :
In both the 1952 and 1953 s tu d ie s ,  the s ta lk s  w e re  c u t  into 
p ieces  8 to 12 inches  long and tho ro u g h ly  m ixed . D u rin g  the f i r s t  
h a lf  of the 1952 c r o p ,  the p iec es  w e re  ground  d i r e c t ly .  H ow ev er ,  
d u r in g  the l a t t e r  h a lf  o f  the c r o p  and d u r in g  the whole of the 1953 c ro p ,
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the p ie c e s  w ere  sh re d d e d  in a s m a l l  sw in g -h a m m e r  m il l  in the e x ­
p e c ta t io n  th a t  a m o re  u n ifo rm  feed  to the sa m p le  m il l  would r e s u l t .  
The s h r e d d e r  was a  J e f f e r y  15 in . x  18 in . Ju n io r  P u lv e r i z e r ,  d r iv e n  
a t  2200 rp m  by a 10 H P  m o to r .
P r o c e s s in g  the  S a m p le :
When handling  cane  p r e p a re d  w ith  the s h r e d d e r ,  the cane  was 
s p r e a d  to  a  u n ifo rm  dep th  and d e n s i ty  in ga lvan ized  troughs w hich 
w e re  12 in ches  w ide, 6 inches  d e e p  and a p p ro x im a te ly  60 inches  long. 
The t ro u g h s  w e re  the sa m e  w idth  a s  the m il l  r o l l e r s  so  th a t  by  t i l t in g  
the t ro u g h  the feed  e n te re d  the  m il l  b y  g ra v i ty .  E a c h  sa m p le  was 
w eighed and g round  tw ice  in  the sa m p le  m ill .  ^  Ju ice  and b a g a sse  
w e re  a n a ly z e d .  F r o m  the ju ice  and b a g a s s e  w eigh ts  and in sp e c t io n s  
the  pol and f ib e r  pe r  c e n t  c an e  of the sa m p le  w e re  d e te r m in e d .  A f te r  
the s a m p le s  w e re  re m o v e d  f ro m  the b und le , the  r e m a in d e r  of the 
c an e  w as w eighed  and ground on the l a r g e  m il l .  F r o m  the p rodu c t  
w eigh ts  and  in sp e c t io n s ,  the pol and f ib e r  p e r  c e n t  cane  of the a c tu a l  
sh ip m e n t  w e re  d e te rm in e d :
S ta t i s t i c a l  H and ling  of the D a t a :
F o r  e a c h  s iz e  s a m p le ,  the r e l a t io n s h ip  be tw een  the pol and
^ T h e  L o u is ia n a  S ta te  U n iv e rs i ty  A g r ic u l tu r a l  E x p e r im e n t  
S ta tion  t h r e e - r o l l  s a m p le  m il l  was used  fo r  th e s e  s tu d ie s .  The 
s tu d ie s  c i t e  fo r  the m il l  a  h y d rau l ic  load  on the top  m il l  of 2 5 tons 
and a m il l  sp eed  of 6 r p m .
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f ib e r  per  c e n t  cane  of the sa m p le  and the  b ig m il l  was d eve loped  
th rough  l in e a r  r e g r e s s i o n  of the d a ta  fo r  a l l  r u n s  fo r  the p a r t ic u la r  
sa m p le  s iz e .  Such a r e la t io n  -  o r c o r r e l a t io n  — could  be e x p re s s e d  
in  the follow ing fo rm :
Ay = a + bx
w h e re :  y is the  e s t im a te d  big m il l  in sp ec tio n , i . e . ,
pol per c e n t  cane  or f ib e r  per c e n t  c a n e ,  
x  is  the o b se rv e d  sa m p le  m il l  in sp e c t io n ,  
i . e .  , pol per  c e n t  cane  o r  f ibe r  pe r  c e n t
c a n e .
a is the i n te r c e p t  and b the slope of the line  
(the r e g r e s s i o n  coeffic ien t)  which a r e  d e ­
ve loped  th rough  a r e g r e s s io n  a n a ly s is  of 
the o b se rv e d  p a ire d  d a ta  fo r  a l l  the ru n s  
fo r  e a c h  sa m p le  s iz e .
Having  d eve loped  su ch  a c o r r e l a t io n ,  i t  is  then  p o ss ib le  to p r e ­
d ic t  the q u a li ty  of a sh ip m e n t  of cane f ro m  an  a n a ly s is  of a sa m p le  
f ro m  the sh ip m en t .
In the 1952 - 1953 s tu d ie s ,  the d e g re e  of the a s s o c ia t io n  b e ­
tw een  the sam p le  and the big m ill  r e s u l t s  — a s  e x p re s s e d  by  the 
l in e a r  c o r r e l a t io n  — was d e te rm in e d  by m eans of the c o r r e l a t io n  c o ­
e ff ic ie n t ,  r .  A c o m p a r is o n  of the r  v a lues  for d i f fe re n t  s ize
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sa m p le s  thus gives a  m e a s u re  of the r e la t iv e  p r e c i s io n  of e a c h  s iz e
2
s a m p le s .  (T he  c o r r e l a t io n  c o e f f ic ie n t  s q u a re d ,  r  , m ay be r e c o g ­
n ized  a s  e x p r e s s in g  the f r a c t io n  of the sum  of the sq u a re s  of dev ia tio n  
w h ich  is re m o v e d  by  the c o r r e l a t i o n  and is  a  m e a s u re  of the goodness 
of the c o r r e l a t io n . )
The m e m o ra n d u m  c o v e r in g  the s tu d ie s  show s only the c o r r e ­
la t io n  c o e f f ic ien ts  fo r  pol p e r  c e n t  c a n e  and fo r  f ib e r  pe r  c e n t  cane  
fo r  e a c h  s iz e  sam p le  and no t the l in e a r  c o r r e l a t io n s  th e m s e lv e s .
R e su l ts
The r e s u l t s  of the 1952 and 1953 s tu d ie s  a r e  s u m m a r iz e d  b e ­
low in t e r m s  of the c o r r e l a t i o n  c o e f f ic ie n t  — or the d e g re e  of c o r r e ­
la t io n  w ith the b ig m il l  r e s u l t s  -  fo r d i f fe re n t  s iz e  s a m p le s :
C o r r e la t io n  C o e ffic ien t ,  r  
P o l  % Cane F ib e r  % Cane
U n- U n-
Size of S a m p le ,  S h redded
p e r  c e n t  of Cane S h red ded  Cane
T o ta l  Bundle I 952 1952 1953
Shredded
C ane  S h red d ed  Cane
1952 1952 1953
5 .0 0  
2 . 00
0 .9078 12 0 .7460
0 .9490 0 .7517
1 . 0 0  
0. 50
0 .94 70  0. 8035 0 .8 715  0 .4 7 9 4  0 .5 2 0 0 12 0 .4894
0 .92 95  0 .8 8 5 4  0 .8676  0 .5829 0 .639 0  0.3333
0 .2 5 0 .8500 0.5433
^ T h e  v a lu e s  of 0 .9 0 7 8  and 0. 5200 w e re  d e te rm in e d  by  r e c a l c u ­
la t in g  the tab u la te d  d a ta  f ro m  the 1952-1953 S tu d ies .  The o r ig in a l  
c o r r e l a t i o n  c o e f f ic ie n ts  o f 0 .9643  and  0 .7 1 6 0  a r e  a p p a re n t ly  in  e r r o r .
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C o m m e n ts
F o r  pol p e r  c e n t  c a n e ,  the s tu d ie s  show ed no s ig n if ic an t  i n ­
c r e a s e  in the  p r e c i s io n  of s a m p lin g  with a  c o r re s p o n d in g  i n c r e a s e  in  
the s a m p le  s i z e .  In the  c a s e  of f ib e r  p e r  c e n t  cane h o w e v e r ,  th e re  
is  a  p e rc e p t ib le  in c r e a s e  in  the sa m p lin g  p re c i s io n  fo r  the 2 per  c e n t  
and  the 5 per c e n t  s a m p le s  c o m p a re d  w ith  the s m a l l e r  s a m p le s .  H ow ­
e v e r ,  the b e s t  c o r r e l a t io n  c o e f f ic ie n t  of 0 .7 5  a p p e a r s  to be fa r  s h o r t  
of a s a t i s f a c to r y  p re c is io n .
The r e a s o n  fo r  the f a i lu re  of the pol s a m p le s  to  show a r e ­
la t io n sh ip  be tw een  s iz e  of s a m p le  and p re c i s io n  of sa m p lin g  is  no t  c l e a r .  
P e r h a p s  the s a m p le  m il l  w hich was used  for the  s tu d ies  d id  no t give the 
re p ro d u c ib i l i ty  in  m ill ing  w hich w as obtained w ith  the  new er  t h r e e - r o l l  
unit u sed  in  l a t e r  s tu d ie s  a t  the Audubon Sugar F a c to r y .  I t  is  p ro bab ly  
s ig n if ic a n t  th a t  the  two l a r g e s t  s a m p le s ,  i . e .  , the two per  c e n t  and  the 
five  pe r  c e n t  s a m p le s ,  e a c h  gave the b e s t  c o r r e l a t io n  of the  p a r t i c u la r  
ru n  s e r i e s ,  a lthou gh  the  d i f fe re n c e  be tw een  the  c o e ff ic ien ts  in e a c h  of 
the s e r i e s  is  n o t  p rono unced .
To p rov ide  a  " t ie "  be tw een  the c o r r e l a t io n  c o e ff ic ien t  and a c o ­
e f f ic ie n t  of v a r ia t io n  for the c o r r e l a t io n ,  c o e ff ic ien ts  of v a r ia t io n  w e re  
c a lc u la te d  f ro m  the 1952 unsliredd ed  can e  t e s t s .  The c o e f f ic ie n ts  for 
th is  p u rp o se  w e re  d e te rm in e d  by  d iv id ing  the s ta n d a rd  d ev ia tio n  of the 
e s t im a te ,  s (y), by the a v e r a g e  value  of the b ig  m ill  in sp e c t io n s ,  y.
The c o r r e l a t i o n  c o e f f ic ie n ts  and the c o r re sp o n d in g  c o e ff ic ien ts  of v a r i ­
a t io n  a r e  shown below :
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________P o l  %_Cane________ F ib e r  % Cane_________
Size of
S a m p le ,  % C o r r e l a t i o n  C o e ff ic ie n t  C o r r e la t io n  C o e ff ic ie n t
of T o ta l  C o e ff ic ie n t  of V a r ia t io n ,  C oeffic ien t of V a r ia t io n ,
Bundle r_______  %_______ r______  %_______
2. 00 0 .9490 5 .6 8 0.7517 8. 03
1. 00 0 .9470 5. 77 0 .47 94 10.61
0 .5 0 0 .9295 6 .6 3 0.5829 9 .7 9
CO M M ERCIA L METHODS OF SAMPLING SUGAR CANE 
AND THEIR ACCURACY AND PRECISION
O b jec t
F r o m  1956 th ro u g h  1958, s tu d ie s  w e re  conducted  to  d e te rm in e  
the a c c u r a c y  and  p r e c i s io n  of v a r io u s  c o m m e r c i a l ly  fe a s ib le  m ethods 
of s a m p lin g  su g a r  c a n e .  T h ese  can e  sa m p lin g  s tu d ie s  w e re  the ob jec t
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of in v e s t ig a t io n s  by  s tu d e n t  g roup s  in 1956, 1957, and 1958, ’ ' *
16 17a s  w e ll  a s  fo rm in g  the b a s i s  for two g rad u a te  r e s e a r c h  p r o je c ts .  *
M ethods of S a m p lin g :
The m ethods of sa m p lin g  which w e re  in v e s t ig a te d  fe l l  under the 
fo llow ing m a jo r  c la s s i f i c a t io n s :
S im ple  Hand S a m p le : 2 to  10 staljks of c a n e  w e re  re m o v e d  
a t  ra n d o m  f ro m  the opened bundle . The n u m b er  of s ta lk s
13 "C ane Sam pling  S tud ies  -  1956, " A s tu d e n t  g ro u p  r e s e r a c h  
p r o je c t  inc luded  in the c o u rs e  C h e m ic a l  E n g in e e r in g  No. 161,
C h e m ic a l  E n g in e e r in g  P r a c t i c e  L a b o r a to ry ,  (U npublished).
14 "C ane Sam pling  S tud ies  — 1957, " A s tu d e n t  g ro u p  r e s e a r c h  
p ro je c t  inc luded  in  the c o u r s e  C h e m ic a l  E n g in e e r in g  No. 161,
C h e m ic a l  E n g in e e r in g  P r a c t i c e  L a b o r a to r y .  (U npublished). The p r o ­
c e d u r e ,  d a ta ,  and r e s u l t s  w e re  pub lished  in " P r o g r e s s  R e p o r t  No. 1 — 
A Study of Sam pling  and M ethods of D e te rm in in g  S u c ro s e ,  P u r i ty ,  and  
F ib e r  C o n ten t of S ugar C ane  -  1957 C ro p  O p e ra t io n ,  " A r e p o r t  of 
w o rk  done under C o n t r a c t  No. 1 2 -2 5 -0 1 0 -5 5 8  w ith  the United S ta te s  
D e p a r tm e n t  o f A g r i c u l t u r e , (June , 1958), A p p e n d ix E .
^ " C a n e  S am pling  S tud ies  — 1958, " A s tu d e n t  g ro u p  r e s e a r c h  
p ro je c t  inc luded  in  the  c o u r s e  C h e m ic a l  E n g in e e r in g  No. 161,
C h e m ic a l  E n g in e e r in g  P r a c t i c e  L a b o ra to ry ,  (U npublished). The d a ta  
f ro m  th e s e  s tu d ie s  w e re  pub lished  in " F in a l  R e p o r t  -  A Study of 
S am p lin g  and  M ethods of D e te rm in in g  S u c ro s e ,  P u r i ty ,  and  F i b e r  C o n ­
te n t  of Sugar C an e , " A  r e p o r t  of w o rk  done u nder C o n t r a c t  No. 1 2 -2 5 -  
010-558 w ith  the United S ta te s  D e p a r tm e n t  of A g r ic u l tu r e ,  (O c tober 7, 
1959), E x h ib i t  IV.
^ P a u l ,  "Sam pling  of C o m m e r c ia l  D e l iv e r ie s  of S ugar Cane —
A C o m p a ra t iv e  S tudy. "
I7 p a u l ,  "E v a lu a tion  of C o m m e r c ia l  D e l iv e r ie s  of Sugar C a n e ,"
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to  be re m o v e d  was sp ec if ied  fo r  the t e s t  s e r i e s .
M ultiple Hand S a m p le : The opened bundle was c o n s id ­
e re d  to  c o n s i s t  of e igh  q u a d ra n ts  (four q u a d ra n ts  on 
e ac h  end). Two to  th re e  s ta lk s  o f c an e  w e re  rem o v e d  
f ro m  e a c h  q u a d ra n t  and c o m p o s i te d .  In la te r  s tu d ie s ,  
the c e n te r  se c t io n  of e ac h  end of the bundle was i n ­
c luded  in  the sa m p lin g ,  thus g iving e ig h t  q u a d ra n ts  
and two c e n te r  s e c t io n s .  The n u m b e r  of s ta lk s  to be 
re m o v e d  was sp e c if ied  for the t e s t  s e r i e s .
S im ple M ech an ica l  G rab :  F r o m  the opened bundle , a 
s ing le  20 to 3 0 pound sam p le  was re m o v e d  by a h y -  
d ra u l ic a l ly  o p e ra ted  m e c h an ica l  g ra b .  The a p p r o x i ­
m ate  s iz e  of the sa m p le  was sp ec if ied  for the ru n  
s e r i e s .
M ultip le  M ech an ica l  G r a b : Two to th re e  15 to 40 pound 
m e c h a n ic a l  g ra b  s a m p le s  w ere  re m o v e d  f ro m  the opened 
bundle of c a n e .  The num ber of the s a m p le s  and the a p ­
p ro x im a te  s ize  of the sam p le  w e re  sp ec if ied  for the t e s t  
s e r i e s .
P ro c e d u re
The s a m p le s  w ere  p ro c e s s e d  th ro u g h  both the new  F a r r e l ;
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t h r e e - r o l l  s a m p le  m i l l  and  the c h ip p e r -W a r in g  b le n d e r .  To a c c o m p l ish
th is ,  s a m p le s  o f tw ice the s ize  s ta te d  above  w e re  re m o v e d  f ro m  the
bundle  and s e p a r a te d  in to  two p a r t s  fo r su b se q u e n t  p ro c e s s in g .  The
sa m p le s  w ere  p r o c e s s e d  in  the m an n e r  d e s c r ib e d  in the p rec ee d in g
se c t io n  c o v e r in g  the  c o m p a ra t iv e  r e p ro d u c ib i l i ty  of the t h r e e - r o l l
sa m p le  m il l  and  the co ld  w a te r  e x t r a c t io n  p r o c e s s .  A f te r  the s a m p le s
had  been  r e m o v e d ,  the re m a in in g  cane  w as p r o c e s s e d  in  the big m ill .
The sa m p le  and  the big  m il l  r e s u l t s  w e re  c o m p a re d  in  t e rm s  of the
s u c r o s e  per c e n t  c a n e ,  the  f ib e r  per  c e n t  c a n e ,  and  the p u r i ty  of the 
18e x t r a c te d  ju ic e .
S ta t i s t i c a l  H andling  o f the D ata:
The pol per c e n t  c a n e  and the f ib e r  pe r  c e n t  c an e  of the sam p le  
w e re  c o m p a re d  w ith  the c o r r e s p o n d in g  d a ta  fo r  the b ig m il l  in t e r m s  
o f  the  a c c u r a c y  and the p r e c i s io n  of the sa m p lin g  m ethod . The ac -  
c u r a c y  was m e a s u re d  in t e r m s  of the a v e ra g e  d if f e re n c e  b e tw een  the 
sa m p le  and the b ig  m il l  d a ta  fo r a l l  r u n s ,  (This d if fe re n c e  — i f  c o n ­
s i s t e n t  -  is  in  e f fe c t  the b ia s  of the  sa m p lin g  m e th o d .)  The p re c is io n  
w as m e a s u re d  in t e r m s  of the  e s t im a te d  s ta n d a rd  d ev ia tio n  of the in d i ­
v id u a l  d i f f e r e n c e s , i . e . ,  the d if fe re n c e s  be tw een  the ind iv idua l sam p le
*®The m ethods of p ro c e s s in g  the s a m p le s  and of conducting  the 
c o n c u r r e n t  b ig  m ill  t e s ts  a r e  c o v e re d  in  " P r o g r e s s  R e p o r t  No. 1 — A 
Study of S am pling  and  M ethods of D e te rm in in g  S u c ro se ,  P u r i ty ,  and 
F i b e r  C on ten t of Sugar Cane -  1957 C r o p  O p e ra t io n ,  " A r e p o r t  of w o rk  
done un d e r  C o n t r a c t  No, 12 -25 -0 10 -55 8  with the United S ta te s  D e p a r t ­
m e n t  of A g r ic u l tu r e ,  (Ju n e , 1958), A p p en d ices  C and D.
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r e s u l t s  and th e  c o r re s p o n d in g  big m ill  r e s u l t s .  (This is in  e f fe c t  a 
m e a s u r e  o f the d e g re e  o f s c a t t e r  of the ind iv idua l  d i f fe re n c e s  ab o u t  the 
m ean  d i f fe re n c e ) .
R e s u l ts
M e a s u re d  in t e r m s  of the p re c is io n  of the sam p lin g  m ethod , the 
d a ta  f ro m  the e a r l i e r  s tu d ies  showed c o n s id e ra b le  v a r ia t io n .  F o r  pol, 
the e s t im a te d  s ta n d a rd  d e v ia tio n  of the d if fe re n c e  ra n g e d  f ro m  0 .5 7  to
1. 57 pol p e r  c e n t  c a n e ,  and  the c o e f f ic ie n t  of v a r ia t io n ,  w hich was 
c a lc u la te d  f ro m  the s ta n d a rd  d ev ia tio n ,  ^  ra n g e d  f ro m  5 .43  to 14 .4  
p e r  c e n t .  F o r  f ib e r  the  c o r re s p o n d in g  d a ta  w e re  0 .76  to  2 .3 7  f ibe r  per 
c e n t  cane  a n d  5. 7 to 17. 8 per  c e n t .  No c o n s is te n t  d i f f e re n c e s  in  the 
p r e c i s io n  of the v a r io u s  sam p lin g  m ethods w e re  ev iden t.
P a u l 's  1958 s tu d ie s  w hich  w ere  b a sed  on a re v ie w  of the p o s ­
s ib le  so u rc e s  of e r r o r  in the p rev ious  in v e s t ig a t io n s ,  show ed the m o s t  
p ro m is in g  r e s u l t s  — in  t e r m s  of p re c i s io n  — of a n y  of the sam p lin g  
s tu d ie s .  In th is  t e s t  s e r i e s ,  s im p le  h and  sa m p le s  of 10 s ta lk s  per 
bund le  w ere  c o m p a re d  w ith  a  s im p le  m e c h a n ic a l  g ra b  of 3 0 pounds and 
a  m u ltip le  m e c h a n ic a l  g ra b  of two 15 pound s a m p le s .  The d a ta  f ro m
^ T h e  c o e f f ic ie n t  of v a r ia t io n  w as  c a lc u la te d  f ro m  the o r ig in a l  
d a ta  for the  p u rp o se  of th is  re v ie w . S ince the c o e f f ic ien t  is  b a sed  on 
the s ta n d a rd  d e v ia tio n  of the d if fe re n c e  in  th is  c a lc u la t io n ,  it  does  not 
r e f l e c t  the a v e ra g e  d i f fe re n c e  or b ias  b e tw een  the b ig m il l  and the 
s a m p le .
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20th e se  1958 s tu d ie s  a r e  s u m m a r iz e d  in T ab le  V. A nalyzing  the d a ta  
f ro m  the t h r e e - r o l l  sam p le  m il l  in t e r m s  of the p r e c i s io n  of the s a m ­
pling m ethod  i t  is  no ted  th a t  fo r  pol per c e n t  c an e  the m e c h a n ic a l  g rab  
is  s u p e r io r  to  the s im p le  hand sam p le  — and  the m ultip le  m e c h a n ic a l  
g ra b  a p p e a r s  to be m o re  p r e c i s e  than the s im p le  m e c h a n ic a l  g r a b .  F o r  
f ib e r  p e r  cen t  c a n e ,  the m ethod of sam p lin g  a p p e a r s  to  have  no  e f fe c t  
on the p re c is io n  of the s a m p le .  In c o m p a r in g  the c h ip p e r -W a r in g  
b lend er  w ith  the t h r e e - r o l l  s a m p le  m il l ,  i t  a p p e a r s  th a t  the t h r e e - r o l l  
sam p le  m il l  is  m o re  p re c is e  fo r  pol per c e n t  can e  and both  m ethods of 
s a m p lin g  show abou t the sa m e  p re c is io n  fo r  f ib e r  per c e n t  can e .
C o m m e n ts
It is r a th e r  d iff icu lt  to  ev a lu a te  a s t a t i s t i c a l  a n a ly s is  in w hich  
bo th  the a c c u ra c y  — o r  a v e ra g e  d if fe re n c e  of the sa m p le  f rom  the b ig  
m il l  -  and  the p re c is io n  — or m e a s u re  of s c a t t e r  — m u s t  be c o n s id e r e d .  
In the above  d i s c u s s io n  of P a u l 's  1958 s tu d ie s ,  only  the p r e c i s io n  w as 
c o n s id e r e d .  O bviously , one m ethod of s a m p lin g  m ay  show  a l a rg e  m ean  
d i f fe re n c e  -  o r  b ia s  — but ex h ib i t  a  h igh  d e g re e  of p re c is io n .  On the
^ T h e  d a ta  in T able  V a r e  taken  f ro m  " F in a l  R e p o r t  -  A Study 
of S am pling  and  M ethods of D e te rm in in g  S u c ro s e ,  P u r i ty ,  and F i b e r  
C o n ten t  o f Sugar C an e , " A r e p o r t  of w o rk  done u n d e r  C o n t r a c t  No. 12- 
2 5 -0 1 0 -5 5 8  w ith the United S ta te s  D e p a r tm e n t  of A g r ic u l tu r e ,  (O ctober 
7, 1959), pp. 46 and  49 . The c o e f f ic ie n ts  o f v a r ia t io n ,  w hich  a r e  shown 
in  this ta b le ,  w e re  c a lc u la te d  fo r  the p u rp o se  of th is  r e v ie w  f ro m  the 
s ta n d a rd  d e v ia tio n s  of the d if fe re n c e .  A s  su c h ,  th ey  do  n o t  r e f l e c t  the 
a v e ra g e  d if fe re n c e  be tw een  the big m ill  and  the sa m p le  -  only  the p r e ­
c is io n  of the sa m p lin g .
T A B L E  V 
ACCURACY AND PR EC ISIO N  O F 
COM M ERCIAL METHODS O F  SAMPLING SUGAR CANE
1958 Studies (28 Runs)
M ethod
M ethod
of
Sam pling
A v e ra g e  
D iffe re n ce  
Big Mill 
Minus 
Sam ple ,
P o l  % C ane
S im ple  Hand
S im p le  M ech. 
G ra b
-0 .74
-0 .24
M ultip le  M ech.
G ra b  -0 .3 0
S im ple  Hand —
S im ple  M ech.
G ra b  + 0 .1 7
M ultip le  M ech.
G ra b  + 0 .1 2
P o l  % Cane F ib e r ,  % C ane
S tan dard  
D ev ia tion  
of the
D iffe ren ce , 
P o l  % Cane
C oeffic ien t
of
V a r ia t io n
%
A v e ra g e  
D if fe re n c e  
B ig  Mill 
M inus 
Sam ple ,
S tan dard  
D ev ia tion  
of the
D iffe re n ce ,
F ib e r  % C ane F ib e r  % Cane
T h r e e -R o l l  Sam ple  M ill 
0 .6 4  5 .5 4  + 1 .68
0 .4 5
0 .3 9
3 .9 0
3 .3 8
+1 .60
+ 1 . 21
0 .9 2
0 .9 2
0 .8 5
C h ip p e r-W a r in g  B le n d e r  
Not Run
0 .6 0
0 .5 5
5 .2 0
4 . 77
+ 1 .8 4
+ 1 .63
1 .0 4
0 .7 8
C o effic ien t
of
V a r ia t io n
%
6 .4 4
6 .4 4  
5 .9 5
7 .2 8
5 .4 6
o ther  hand , a  sa m p lin g  p ro c e d u re  could  a v e r a g e  v e r y  c lo s e ly  the b ig  
m ill  r e s u l t s  b u t  show  a h igh  d e g re e  of s c a t t e r .  An a l t e rn a t iv e  s t a t i s t i ­
c a l  m ethod would be to d e r iv e  a  c o r r e l a t io n  be tw een  the  sa m p le  r e s u l t s  
and  those  of the big m ill .  In th is  m a n n e r ,  the a v e ra g e  d if fe re n c e  — or 
b ias  — can  be re m o v e d ,  and only the p re c is io n  need  be s tu d ied .  A long 
th is  l in e ,  the 1958 da ta  fo r pol p e r  c e n t  can e  have been  r e c a lc u la te d  in 
t e r m s  of a l in e a r  c o r r e l a t io n  r e la t in g  the b ig  m il l  d a ta  to th a t  of the 
s a m p le .  T his  m ethod of d a ta  handling  was d is c u s s e d  in the  p rec ed in g  
se c t io n  SIZE OF SAM PLE VERSUS PRECISION OF THE CANE 
QUALITY T E S T S . F r o m  su ch  a c o r r e l a t io n ,  which w as d e r iv e d  th ro u g h  
a r e g r e s s io n  a n a ly s i s ,  the c o r r e l a t io n  c o e f f ic ie n t ,  r ,  h a s  b een  d e t e r -  
m ined . In ad d it ion , the c o r r e l a t io n  c o e f f ic ien t  s q u a re d ,  r  , was c a l ­
c u la te d .  r^  is  the f ra c t io n  of the sum  of the sq u a re s  w hich is  re m o v e d
by the c o r r e l a t io n .  F in a l ly  the c o e f f ic ie n t  of v a r ia t io n  was d e te rm in e d  
by  d iv id ing  the s ta n d a rd  d e v ia tio n  of the e s t im a te ,  s(y), by the a v e r a g e  
big  m il l  v a lu e , y. The r e s u l t s  of this m ethod of s t a t i s t i c a l  hand ling  a r e  
shown be low .
P o l  % Cane 
T h r e e -R o l l  Sam ple  M il l
C oeffic ien t  of
M ethod of Sam pling  r  r  V a r ia t io n ,  %
Sim ple  Hand 0 .69 0 .4 8  7 .7 5
Sim ple  M ech an ica l  G ra b  0 .81  0 .66  6 .7 7
M ultip le  M ech an ica l  G rab  0 .8 4  0 .7 1  5 .61
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T h ese  d a ta  show  the m e c h a n ic a l  g ra b  to  be dec id ed ly  s u p e r io r  
to  the sa m p le  hand m ethod of sa m p lin g  for s u c r o s e  per c e n t  c a n e .
While P a u l 's  1958 s tu d ie s  w e re  en co u rag in g ,  the p re c is io n  of 
the v a r io u s  sa m p lin g  m ethods a p p e a r s  to  be s t i l l  l e s s  than  d e s i r e d .
The b e s t  c o e f f ic ie n t  of v a r ia t io n  of five to  s ix  p e r  c e n t  fo r  the m ultip le  
m e c h a n ic a l  g r a b  m ethod of s a m p lin g  r e p r e s e n t s  95 per c e n t  c onfidence 
l im i ts  fo r  one s a m p le  of about 10 to 12 per c e n t .  T h is  is  a  f a i r l y  la rg e  
o rd e r  of m ag n itu d e . By c o m p a r is o n ,  i t  w ill  be r e c a l l e d  th a t  the c o ­
e ff ic ie n t  of v a r ia t io n  r e p r e s e n t in g  the r e p r  o d u c ib il i ty  of the t h r e e - r o l l  
s a m p le  m il l  w as  d e te rm in e d  to  be ab o u t 1 .3 per c e n t .  The c o r r e s p o n d ­
ing 95 per  c e n t  confidence  l im i ts  would a p p ro x im a te  3 .0  pe r  c e n t .
In sp e c u la t in g  upon m ean s  to im p ro v e  the p re c is io n  of the s a m ­
pling m ethod , i t  is no ted  th a t  the l a r g e s t  s a m p le s ,  i . e .  , the s im p le  30 
pound m e c h a n ic a l  g ra b  and the tw o 15 pound m ultip le  m e c h a n ic a l  g r a b s ,  
r e p r e s e n te d  only abou t one p e r  c e n t  of the to ta l  cane  d e l iv e ry .  It w il l  
be r e c a l l e d  th a t  f ro m  the s tu d ie s  on the s iz e  of the sa m p le  v e r s u s  the 
p re c is io n  of the q u a li ty  t e s t s ,  i t  was deduced  that r e a s o n a b ly  c o n s is te n t  
p re c is io n  m igh t be ex p ec ted  w ith  two to five per  c e n t  s a m p le s .  Hence 
by  in c r e a s in g  the s iz e  of the s a m p le s  in the s tu d ie s  of c o m m e r c i a l  
sam p lin g  m e th o d s ,  the p re c is io n  of the m ethods m ight have b e en  in ­
c r e a s e d .
One o ther  s o u rc e  of e r r o r  n o t  m en tioned  s o  fa r  is the a c c u r a c y  
of the b ig  m il l  d a ta .  O bviously , an y  e r r o r  in  the big m il l  m a te r i a l
1 5 0
b a la n c e  or p ro d u c t in sp e c t io n s  would be re f le c te d  in a  low er d e g re e  of 
c o r r e l a t io n  fo r  a l l  sam p lin g  m e th o d s . In the su b seq u e n t  s tu d ies  w hich 
fo rm  the b a s is  fo r th is  d i s s e r t a t io n ,  the s iz e  of the big m il l  th ro u g h ­
put was in c r e a s e d  to m in im iz e  the e f fe c t  of in h e re n t  l im ita t io n s  in the 
p ro d u c t  w eighing eq u ip m en t a t  low volum e th ro u g h p u t.  U nfo rtuna te ly , 
a l a r g e r  m il l  th roughpu t n e c e s s i t a te d  a l a r g e r  vo lum e of s a m p le .  The 
s iz e  of the sam p le  handling  e q u ip m en t u l t im a te ly  l im ite d  the s iz e  of 
the s a m p le .
SAMPLING BY CORING
O bject
D uring  the 1957 g rind ing  se a s o n ,  s tu d ie s  w e re  in it i ta ted  on a  
dev ice  for re m o v in g  a c o re  th ro u g h  a fu ll bundle of c a n e .  The a d ­
van tage  of su c h  a  sam p lin g  d ev ic e  w as fe l t  to  be the a b i l i ty  to  rem o v e  
a  c o m p le te ly  r e p r e s e n ta t iv e  sa m p le  of a  can e  co n s ig n m en t  — including  
t r a s h ,  so i l ,  and a n y  o ther e x tra n e o u s  m a te r i a l .  In th is  m a n n e r ,  the 
hu m an  e r r o r  in se le c t in g  a  sa m p le  would be e l im in a te d .
21E q u ip m e n t  and P ro c e d u re
N u m ero u s  m o d ifica tions  to the c o r in g  dev ice  w ere  m ade d u r in g
21 M e ch a n ica l  d e ta i ls  of the c o r e r  a r e  shown in the Appendix  to  
" P r o g r e s s  R e p o r t  No. 2 — A Study of Sam pling  and M ethods of D e t e r ­
m in ing  S u c ro se ,  P u r i ty ,  and  F ib e r  C onten t of Sugar C ane , " A r e p o r t  
of w o rk  done under C o n t ra c t  No. 1 2 -25 -010-558  with the United S ta te s  
D e p a r tm e n t  of A g r ic u l tu re .
151
t e s t  w o rk  c o v e r in g  the 1957, 1958, and  1959 c r o p s .  The f in a l  d e s ig n  is  
show n in I l lu s t r a t io n  1. The c o r in g  m ach in e  c o n s i s t s  of a  6 "  d ia m e te r  
tube e igh t fe e t  in length  (H) and ro ta t in g  a t  200 rp m . The end of the 
tube is  s e r r a t e d ,  and the edges of the s e r r a t i o n s  a r e  h a rd e n e d  and 
sh a rp e n e d  to p rov ide  a  c u tt in g  edge. A v e r t i c a l  10 H P  m o to r  (G) (900 
rp m )  d r iv e s  the 6 in ch  tube  through a c h a in  (E) and s p r o c k e t  d r iv e  (F 
and  D). The s p ro c k e ts  p rov ide  a sp eed  re d u c t io n  to the tu b e .
The bundle  of c a n e  to be te s te d  is  m ounted on the c a r r i a g e  (M). 
With the hand w inch  (P) the  c a r r i a g e  is  positioned  on the t r a c k  (O) to  
p e r m i t  c o r in g  the bundle a t  the d e s i r e d  point a long  i ts  len g th . The 
e le c t r i c  m o to r is  s t a r te d  and the  c o r in g  m ach ine  is r a i s e d  by the c ab le  
and  pulley  a r r a n g e m e n t  (B and K) to p ro v id e  c o r in g  th ro u g h  the e n t i r e  
d ep th  of the cane  bundle . The c o re  s a m p le ,w h ic h  w eighs t h r e e  to  s ix  
pounds, is  c o l le c te d  in the bucket (A). A f te r  the  c o re  is w ithd raw n , 
the c o r in g  m ach ine  is lo w e re d  to its r e s t  p o s it io n . By m oving the c a r ­
r ia g e  on the t r a c k ,  c o r e s  can  be re m o v e d  a t  d i f f e re n t  posit ion s  a lon g  
the  leng th  of the bundle.
In the 1957 th ro u g h  1959 s tu d ie s ,  the c o re  sa m p le s  w e re  s p re a d  
out leng th w ise  in  the feed  tro u g h s  for the  t h r e e - r o l l  s a m p le  m il l  and 
p r o c e s s e d  tw ice th roug h  the m il l .  The ju ice  and  b a g a s s e  w e re  w eighed 
and  in sp e c te d ,  and  f ro m  these  d a ta  the  . pol and f ib e r  p e r  c e n t  can e  
and  the e x t r a c te d  ju ice  p u r i ty  w ere  d e te r m in e d .
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LD M i
L COEND
A -  Bucket 
B -  Pulley 
C “  Copper Scoring 
0 -  Sprocket (B O teoih) 
C -  Cham
f  -  Sprocket (2 0  teeth) 
0  -  10 Hp. Motor 
M -  Core Tube 
J  -  L-Rolt*
K -  s tee l Coble 
L -  B ilbao 
M -  C e rr l ifo  
N -  Cone Bundle 
P -  Hand Winch 
0  -  Track
CORE SA M PLER
I l lu s t r a t io n  1
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R e su l ts
In 1958, te s ts  w e re  conducted  to loca te  spec if ic  p os it ions  a long
the leng th  of the bundle w here  a c o re  sa m p le  would a d e q u a te ly  r e p r e -
22s e n t  the e n t i r e  bund le . In th e se  t e s t s ,  c o r e s  w e re  re m o v e d  f ro m  s ix
po sit io ns  sp aced  a t  two fe e t  in te rv a ls  a long  the leng th  of the bundle .
T h ese  s tu d ie s  showed no s ig n if ic an t  d if fe re n c e  in  cane  qu a li ty  am ong
the v a r io u s  c o r in g  p o s i t io n s .  T h is  was n o t e n t i r e ly  unexpec ted  s ince
the cane  for th ese  t e s t s  was m anua lly  c u t  and ra n d o m ly  loaded .
In a l a te r  s e r i e s  of t e s t s ,  c o re  s a m p le s  w ere  rem o v e d  f ro m
23p o s i t io n s  n e a r  e a c h  of the two c h a in s  on the bund le . T h ese  two p o ­
s i t io n s  w ere  se le c te d  b e c a u se  the re s p e c t iv e  c o re  sa m p le s  con ta in ed  
80 to 120 s m a l l  p ieces  of cane  — an  a p p re c ia b ly  l a r g e r  q u a n ti ty  of i n ­
d iv id u a l  can e  p ieces  than  from  a n y  o ther position  in  the bundle . The 
a v e ra g e  of the in sp e c t io n s  of the two c o re  s a m p le s  was taken  a s  r e p r e ­
se n ta t iv e  of the bund le .
C o m m en ts
The s tu d ies  of the v a r ia t io n  in the qua li ty  of s ix  c o re  sa m p le s  
a long  the leng th  of the bundle w e re  conducted  d u r in g  the l a t t e r  p a r t  of 
the 1958 c r o p .  D u rin g  th is  p e r io d ,  the s a m p le s  w e re  re m o v e d  d a ily
^  J .  N. Goel, "E v a lu a tio n  of a New M ethod of Sam pling  Sugar 
Cane D e l iv e r ie s ,  " M .S .  T h e s is  in the D e p a r tm e n t  o f C h e m ic a l  E n g in ­
e e r in g ,  L o u is ia n a  S ta te  U n iv e rs i ty ,  (Ju n e , 1959).
P a u l ,  "E va lua tion  of C o m m e r c ia l  D e l iv e r ie s  of S u gar C ane, "
p. 109.
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f ro m  the s a m e  bundle  of c an e  w ith  w hich  P a u l  w as m aking h is  s tu d y  of 
c o m m e r c i a l  s a m p lin g  m e th o d s . T h is  f a c t  m akes poss ib le  a  c o m p a r is o n  
of the c o r in g  m ethod w ith the  s im p le  hand , the s im p le  m e c h a n ic a l  g ra b ,  
and  the m ultip le  m e c h a n ic a l  g ra b  d u r in g  the l a t t e r  16 ru n s  of the 1958 
c r o p .  T h is  c o m p a r is o n  h as  b een  m ade fo r  p u rp o se s  of th is r e v ie w  for 
pol per c e n t  c a n e .  The c o re  sam p le  qua lity  is  a s s u m e d  to be the a v ­
e ra g e  of the s ix  c o re  p o s i t io n s .  A l in e a r  c o r r e l a t io n  is a s s u m e d  b e ­
tw een  the q u a l i ty  of the c o re  sam p le  and  tha t  of the b ig  m il l ,  and the 
c o r re s p o n d in g  c o r r e l a t io n  c o e f f ic ie n t  h a s  been  d e te r  m ined . T his is
c o m p a re d  w ith the  c o r r e l a t io n  c o e f f ic ie n ts  fo r the o ther  sa m p lin g
24m ethods over the sa m e  p e r io d  a s  show n below:
P o l  % Cane 
C o r r e la t io n
S am pling  M ethod C o e ff ic ien t ,  r
S im ple  Hand 0 .49
S im ple  M e ch a n ica l  G rab  0 .8 0
M ultip le  M e ch a n ica l  G rab  0 .75
C ore  (A v e rag e  of Six C o re s )  0 .83
T h e se  s tu d ies  in d ica te  th a t  the c o r in g  m ethod c o m p a re d  v e ry  
fa v o ra b ly  w ith  the m e c h a n ic a l  g ra b .  W hether the d if fe re n c e  in
^ T h e  sa m p le  and b ig  m ill  d a ta  f ro m  w hich  the c o r r e l a t i o n  c o ­
e ff ic ie n ts  w e re  c a lc u la te d  a r e  shown on pages 167, 168, and 179 of 
P a u l ’s P h .D  d i s s e r t a t io n  "E v a lu a tio n  of C o m m e r c ia l  D e l iv e r ie s  of 
S ugar C a n e .  "
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c o r r e l a t io n  c o e f f ic ie n t  of 0 .83 for c o r in g  and 0 ,8 0  for the s im p le  m e ­
c h a n ic a l  g ra b  is in d ica tiv e  of the s u p e r io r i ty  of c o r in g  could  on ly  be 
proved  by fu r th e r  t e s t s .  In te re s t in g ly  enough, in th e se  l a t t e r  ru n s  of 
P a u l 's  s tu d ie s ,  the s im p le  m e c h a n ic a l  g ra b  shows up  b e t te r  than  the 
m ultip le  m e c h a n ic a l  g r a b .  F o r  the to ta l  s e r i e s  of 28 ru n s ,  the r e v e r s e  
was t r u e .
COM PARATIVE COSTS OF SAM PLING 
AND PROCESSING THE SAM PLES
D uring  the 1957 c ro p ,  m a n -h o u r  d a ta  and lab o r  and eq u ip m en t 
c o s t  for sam p lin g  and p ro c e s s in g  the sa m p le s  a t  r e p r e s e n ta t iv e  
L o u is ia n a  ra w  s u g a r  f a c to r ie s  w ere  c o l le c te d .  L a t e r ,  c o s t  c o m p a r i ­
sons w ere  m ade be tw een  sam p lin g  by hand and by m e c h a n ic a l  g rab ,  
and using  the t h r e e - r o l l  sam p le  m ill  and the c h ip p e r -W a r in g  b le n d e r .  
F o r  th ese  c o m p a r is o n  s tu d ie s ,  c u r r e n t  e q u ip m en t and labo r c o s ts  w e re  
u se d .  L a b o r a to r y  e q u ip m en t,  bu ild ing s , and fu rn ish in g s  w hich  w ere  
co m m o n  to both m ethods of p ro c e s s in g  the sa m p le  w ere  n e g le c ted .
T h ese  d a ta ,  w hich  a r e  e x p re s s e d  a s  an n u a l  c o s ts  and c o s ts  pe r  sa m p le ,
2 Sa r e  s u m m a r iz e d  in  T ab le  VI. A cco rd ing  to th e se  f ig u re s ,  the
^ " S u p p l e m e n t a l  R e p o r t  -  Sugar C ane Sam pling  C o s ts ,  " A 
r e p o r t  of w o rk  done  under  C o n t r a c t  No. 12 -25 -01 0 -558  with the United 
S ta te s  D e p a r tm e n t  of A g r ic u l tu r e ,  (O ctober 22, 1959).
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TA B L E  VI
COM PARATIVE C OSTS O F  SAMPLING AND 
PROCESSING THE SA M PLE*
B a s is :  7000 S am ples  per C ro p  Y e a r
M e ch a n ica l  v e r s u s  Hand Sam pling
M e c h a n ic a l
Item  H and Sam pling S am pling
$ /Y e a r
D e p re c ia t io n  C h a rg es* *  - -  $ 9 0 .0 0
L abor N e e d s ,  m a n -h o u rs  2 ,5 2 0  1 ,680
L abo r C osts** *  $ 3 ,1 5 0 .0 0  $ 2 ,1 0 0 .0 0
T o ta l  C o s ts  $3 , 150.00 $ 2 ,1 9 0 .0 0
$ /S am ple
C o s t  $ 0 .45  $ 0 .3 1
Sam ple P r e p a r a t io n  and A n a ly s is
T h re e -R o l l  C h ip p e r -W a r in g
Item  Sam ple  M ill B lender
$ /Y e a r
D e p re c ia t io n  C h a rg es* * * *  $ 330. 00 $ 128 .00
L a b o r ,  m a n -h o u rs  4 ,2 0 0  7 ,5 6 0
L a b o r  C osts***  $ 5 ,2 5 0 .0 0  $ 9 ,4 5 0 .  00
T o ta l  C o s ts  $ 5 ,5 8 0 .0 0  $ 9 ,5 7 8 .  00
$ /S am p le
C o s t  $ 0 .80  $ 1 .37
*N eglecting a l l  c o s t s  o th e r  than th o se  due sp e c i f ic a l ly  to  
sa m p lin g  m eth o d s .
**An h y d ra u l ic a l ly -o p e ra te d  m ech an ica l  g ra b  is e s t im a te d  
to c o s t  $1800.
* * * B as is :  $ 1 .2 5 /m a n - h o u r .
****A 12" x  12" t h r e e - r o l l  m o to r -d r iv e n  sa m p le  m il l  is  e s t i ­
m ated  to  c o s t  $6600. A c h ip p e r  and th re e  W arin g  b len d e r  un its  a r e  
e s t im a te d  to c o s t  a  to ta l  of $2550.
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e s t im a te d  an n u a l c o s t  of s a m p lin g  by m e c h a n ic a l  g ra b  and  p ro c e s s in g  
the sa m p le  w ith  the t h r e e - r o l l  sa m p le  m il l  is  ab o u t  $1. 11 per s a m p le  
fo r  a fa c to ry  w hich  a v e ra g e s  abou t 7000 sa m p le s  per y e a r .
C H A PT ER  VI
SUGAR CANE QUALITY DETERM INATION F O R  CANE PAYM ENT
BY
SA M PLE  M IL L  JUICE EXTRACTION
THOUGHTS ON C U R R EN T  METHODS OF 
D IR EC T CANE QUALITY DETERM INATION
G e n e ra l
V a r io u s  m ethods of can e  q u a li ty  d e te rm in a t io n  fo r  cane  p aym en t 
in L o u is ia n a  and  o ther su g a r  can e  grow ing a r e a s  o f  the w o rld  have been  
re v ie w e d  in  p rev io u s  c h a p te r s .  F r o m  th e se  d i s c u s s io n s  i t  is  ev id e n t  
th a t  the p r im a r y  r e q u i s i t e  of a  w orkab le  s y s te m  of cane  qu a li ty  d e t e r ­
m ina tion  is the a b i l i ty  to  p r e d ic t  a c c u r a t e ly  th e  va lue  of a  c o n s ig n m e n t  
of c a n e .  Since the p r im a r y  p ro d u c t  f ro m  su g a r  can e  in  m o s t  c a s e s  is  
r a w  s u g a r ,  th en  the p ro b le m  b e c o m e s  sp e c i f ic a l ly  th a t  of p red ic tin g  the 
am o un t of r a w  su g a r  w hich  c a n  be r e c o v e r e d  f ro m  a c o n s ig n m e n t of 
c a n e .
The in d i r e c t  m ethod of c a n e  q u a l i ty  d e te rm in a t io n  is qu ite  w ell 
e s ta b l is h e d .  In this s y s te m ,  c a n e  is s a m p le d ,  te s te d ,  and  e v a lu a ted  — 
a f te r  i t  e n te r s  the c a r r i e r  — by m eans of c r u s h e r  ju ice  s a m p le s  and 
c o n c u r r e n t  f ib e r  d e te rm in a t io n s  on s a m p le s  of can e  re m o v e d  f ro m  the
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c a r r i e r .  I n d i r e c t  c a n e  q u a li ty  d e te rm in a t io n  is  a p p lica b le  w h e re  the 
c an e  i s  e s s e n t ia l l y  c le a n  and t r a s h - f r e e .
The in c r e a s in g  inc idence  of m e c h a n ic a l  h a rv e s t in g  and load ing  
h a s  r e s u l te d  in the in tro d u c tio n  in to  the m il l  tandem  of la rg e  q u a n ti t ie s  
of e x tra n e o u s  m a te r i a l  inc lud ing  f ie ld  so i l .  The su b seq u e n t  r e c o u r s e  
to  con tinuous or in te r  m it ta n t  w ash ing  of can e  on the fe e d e r  tab le  or in 
the c a r r i e r  -  w ith  the su b seq u e n t  d ilu t ion  of the c r u s h e r  ju ice  s a m p le s  
— h a s  m ade m ethods of i n d i r e c t  cane  q u a l i ty  d e te rm in a t io n  v i r tu a l ly  i n ­
o p e ra b le .
In re c o g n i t io n  of the p ro b lem s in tro d u c ed  in to  can e  sa m p lin g  by 
m ec h an iza t io n  of the f ie ld  o p e ra t io n s ,  n u m e ro u s  s tu d ie s  in m any  a r e a s  
of the w o rld  have been  d i r e c te d  to w a rd  evolv ing  m ethods of d i r e c t  cane  
q u a l i ty  d e te r  m in a t io n , i . e . ,  e v a lu a t io n  of can e  s a m p le s  w hich a r e  r e ­
m oved b e fo re  the c a n e  e n te r s  the fe e d e r  tab le  or the c a r r i e r .  O ther 
th an  L o u is ia n a  and H aw aii ,  th ese  s tu d ie s  have  been  confined  to the 
l a b o r a to r y  o r  p ilo t s t a g e ,a n d  th e re  a r e  l i t t le  d a ta  a v a i la b le  on c o m ­
m e r c ia l  s c a le  a p p lic a t io n s  of d i r e c t  can e  e v a lu a t io n  m eth o d s .
In L o u is ia n a  and H aw aii ,  the f ie ld  o p e ra t io n s  a r e  e s s e n t ia l ly  
100 pe r  c e n t  m e c h a n ic a l .  In H aw aii ,  w h e re  c a n e  is  p re p o n d e ra n t ly  a d ­
m in is t r a t io n  o r  f a c to ry  owned, the  e m p h a s is  in  can e  e v a lu a t io n  has 
b e en  d i r e c te d  to  fa c to ry  and fie ld  c o n t r o l .  On the  o th e r  hand  in 
L o u is ia n a ,  w h e re  ab o u t  50 p e r  c e n t  of the c an e  is  supp lied  by in d e ­
pend en t can e  f a r m e r s ,  d i r e c t  cane  q u a li ty  e v a lu a t io n  fo r  cane  p a y ­
m e n t  h a s  been  qu ite  g e n e r a l  fo r  the  p a s t  10 y e a r s .  H e re ,  b e c a u se  of
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the m any  p ro b le m s  a s s o c ia te d  w ith  d i r e c t  can e  e v a lu a t io n ,  e x ten s iv e  
s tu d ie s  have b een  d i r e c te d  to  sa m p lin g ,  te s t in g ,  and  e v a lu a t io n  which 
a r e  a p p lica b le  sp e c i f ic a l ly  to L o u is ia n a  co n d it io n s .
D esp ite  the vo lum e of r e s e a r c h  in L o u is ia n a  on the su b je c t ,  no  
s a t i s f a c to r y  a l t e rn a t iv e  h as  evo lved  to the n o r m a l  ju ice  b a s is  fo r  can e  
q u a li ty  d e te rm in a t io n .  N o rm a l  ju ice  pol — and  l a t e r  p u r i ty  — a s  a 
c r i t e r i a  of c a n e  q u a li ty  w ere  o r ig in a l ly  in c o rp o ra te d  m any y e a r s  ag o  
in  the in d i r e c t  s y s te m  of c r u s h e r  ju ice  sa m p lin g .  In it ia l ly ,  when cane  
w as  h a n d -c u t  and  c le a n e d  — and the v a r i e t i e s  w e re  s ig n if ic a n t ly  few er 
in  nu m b er  — th is  m ethod m ay  have been  re a s o n a b ly  s a t i s f a c to r y .  The 
n o r m a l  ju ice  q u a li ty  of the cane  a s  d e te rm in e d  b y  a p p lica t io n  of a d r y  
m ill ing  (B rix) fa c to r  to  the c r u s h e r  ju ice  B r ix  and  a pol f a c to r  to the 
c r u s h e r  ju ice  pol m ay  have g iven  a f a i r l y  s a t i s f a c to r y  m e a s u re  of the 
cane  q ua lity .
U n fo rtuna te ly , in  adap ting  n o r m a l  ju ice  q u a li ty  to  d i r e c t  cane  
q u a l i ty  d e te rm in a t io n ,  s t i l l  a n o th e r  f a c to r  has  b e en  added  in add it ion  
to the d ry  m il l in g  f a c to r ,  i . e . , the d ilu t ion  c o m p e n sa t io n  fac to r  by 
m ean s  of w hich  the sa m p le  m il l  ju ice  q u a li ty  is  f a c to re d  to  th a t  of the 
c r u s h e r  ju ic e .  P re s u m a b ly  by th is  fa c to r  we a r e  ab le  to in fe r  what 
the c r u s h e r  ju ice  B r ix  would have  b e en  if  i t  w e re  no t d ilu ted  by w ash 
w a te r .
In ad d it io n  to  the  use  of the d r y  m ill ing  fac to r  and the d ilu tion  
c o m p e n sa t io n  fa c to r ,  the c u r r e n t  n o r m a l  ju ice  m ethod has a n o th e r
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s e r io u s  l im i ta t io n .  F r o m  i ts  v e ry  in ce p tio n ,  the s y s te m  of n o r m a l  
ju ic e  q u a l i ty  d e te rm in a t io n  o m itted  an  im p o r ta n t  c r i t e r i o n  of c a n e  
q u a li ty ,  i . e . ,  the vo lu m e  of e x t r a c te d  o r  e x t r a c ta b le  ju ic e .  T h is  has  
r e s u l te d  in the a n o m a ly  that tw o g ro w e rs  ~  d e l iv e r in g  cane  of the  sa m e  
n o r m a l  ju ice  pol — r e c e iv e  the sam e  p ay m en t ev en  though the d r y  f ib e r  
of one sh ip m e n t  m ay a v e r a g e  12 per c e n t  and  th a t  of the o ther  15 pe r  
c e n t .
R e aso n in g  Behind P re v io u s  L o u is ia n a  Sam pling  S tud ies
It is  a p p a r e n t  th a t  a  r e a s o n a b ly  a c c u ra te  m ethod of can e  q u a l i ty  
d e te rm in a t io n  for c a n e  p a y m e n t  in L o u is ia n a  should  s a t i s fy  a t  l e a s t  
the fo llow ing c o n d it io n s :  (1) T he  m ethod shou ld  be a p p lic a b le  to  s a m ­
pling the can e  before  i t  e n te r s  the c a r r i e r ;  (2) the  q u a n ti ty  a s  w e ll  a s  
the q u a li ty  of the ju ice  should  e n te r  in to  the d e te rm in a t io n ;  and  (3) a 
m in im u m  of fac to rs  shou ld  e n t e r  in to  the d e te rm in a t io n .
The line  of r e a s o n in g  in  p rev ious  s tu d ies  a t  the Audubon Sugar 
F a c to r y  h a s  followed th a t  of the r e s e a r c h  in  d i r e c t  c an e  q u a l i ty  d e ­
t e rm in a t io n  in  o ther a r e a s  of the w o r ld .  The Audubon Sugar F a c to r y  
s tu d ie s  and the c o n c u r r e n t  s tu d ie s  e ls e w h e re  have  a l l  s t a r t e d  w ith  the 
a n a ly s is  of the cane  p e r  s e , i . e . ,  pol, f ib e r ,  and  B r ix  per c e n t  c a n e .  
Thus in o rd e r  to p r e d ic t  the a v a i la b le  su g a r  in  the c a n e ,  i t  is f i r s t  
n e c e s s a r y  to  in fer  the  m ill in g  r e s p o n s e  of the c a n e  c o n s ig n m e n t  — o r  
the e x t r a c t io n  — f ro m  the f ib e r  c o n ten t  of the s a m p le .  The c r u x  of 
th is  m ethod of q u a li ty  p re d ic t io n  is thus the f ib e r  in  the c a n e .  I t
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se e m s  r e a s o n a b le  to a s k :  (1) How good a c r i t e r i o n  of e x t r a c t io n  is 
f ib e r  ? (2) How a c c u r a t e  a r e  the ro u t in e  m ethods of f ib e r  d e t e r m i n a ­
t io n ?  an d  (3) How e x te n s iv e  a r e  the  la b o r a to ry  f a c i l i t ie s  which a r e  
r e q u i r e d  and w hat is  the scope  of c o n t r o l  w hich  is  n e c e s s a r y  if  f ib e r  is  
inc lud ed  in the ro u t in e  sa m p lin g  p ro c e d u r e ?
F ib e r  a s  a C r i t e r io n  of E x t r a c t i o n : A ssu m in g  th a t  the d r y  f ib e r  in  a
sa m p le  of cane  is  p r o p e r ly  d e te r  m ined , does  the f ib e r  i t s e l f  p e r m i t  
one to  a c c u r a t e ly  p re d ic t  the m ill ing  r e s p o n s e  of the can e  c o n s ig n m e n t?  
U n fo r tu n a te ly ,  th e re  a r e  l im i te d  l i t e r a t u r e  d a ta  a v a i la b le  to show  that 
w ith  a g iven  s e t  of m ill ing  c o n d it io n s ,  and knowing the d r y  fiber in  the 
c a n e ,  i t  i s  p o ss ib le  to p re d ic t  with re a s o n a b le  a c c u ra c y  the ju ic e  or 
the pol e x t r a c te d  u n der  co n d it io ns  of v a ry in g  v a r ie ty ,  d i f f e re n t  pol 
c o n te n t  of the cane  and v a ry in g  a m o u n ts  of t r a s h .
C u r r e n t  s tu d ie s  a t  the United S ta te s  D e p a r tm e n t  of A g r ic u l tu re  
E x p e r im e n t  S ta tio n  a t  H oum a, L o u is ia n a ,  r a i s e  the q u e s t io n  a s  to 
w he ther  d r y  f ib e r  p e r  se  is  a  tru e  c r i t e r i o n  of ju ice  e x t r a c t io n . In 
th e se  s tu d ie s ,  w hich  have no t been  pub lished  a s  yet, can e  s ta lk s  w ere  
c u t  in to  the to p  o n e - th i rd  and  the bo ttom  tw o - th i rd s  s e c t io n s .  The tops 
and b o t to m s w ere  s e p a r a te ly  m illed  in a  t h r e e - r o l l  sa m p le  m il l  and  the 
ju ice  e x t ra c t io n  and f iber  p e r  c e n t  can e  d e te rm in e d .  The t e s t  d a ta  
show ed c o n s i s te n t ly  low er  f ib e r  in the  to p  o n e - th i rd  of the s ta lk s  a s
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w ell a s  low er ju ic e  e x t r a c t io n  than  in the bo ttom  se c t io n s  of the s ta lk .  ^
The co ld  w a te r  e x t r a c t io n  p r o c e s s ,  a  m ethod of d i r e c t  cane  
q u a li ty  d e te rm in a t io n ,  is  sp e c i f ic a l ly  g e a re d  to  the d e te rm in a t io n  of d r y  
f ib e r  — f ro m  w hich  the c o m m e r c ia l  m il l  e x t r a c t io n  is su b se q u e n t ly  p r e ­
d ic te d .  In te r e s t in g ly  enough, in s e v e r a l  a d a p ta t io n s  of the p r o c e s s ,  the 
c a lc u la t io n s  of pol in  the cane  involve the a s s u m p t io n  th a t  d r y  f ib e r  is 
no t the only re s id u e  re m o v e d  in the  c o n v en tio n a l  m ill ing  o p e ra t io n .  It 
is  h y p o th es iz ed  th a t  both  d r y  f ib e r  and B r ix - f r e e  w a te r  p a ss  th rough  
the m ill ing  t r a i n  unaffec ted  b y  the c o m p r e s s io n  e f fe c t  of m il l in g .  B r ix -  
f re e  w a te r  is  defined  a s  w a te r  a d s o rb e d  on the c a n e  f ib e r  a n d /o r  held 
by p h y s ic o -c h e m ic a l  bonds so  th a t  i t  is u n av a ilab le  for so lu t io n .  As 
such  i t  is  not re m o v e d  by the c o m p r e s s io n  e f fe c t  of the m i l l s ,  fo r the 
bonds a r e  b ro k en  on ly  by the a p p lic a t io n  of h e a t  a s  in a  b a g a s s e  oven. 
The 3 r i x - f r e e  w a te r  m ay  be of the o rd e r  of 20 to 3 0 pe r  c e n t  of the d r y  
w eight of the f i b e r . T h u s  in d e te rm in in g  the  pol in the e x t r a c t  f ro m  
the e x t r a c t o r ,  the d r y  f ib e r  is c o r r e c t e d  fo r  the p re s e n c e  of B r ix - f r e e
^-Discussions with D r . L . P .  H e b e r t ,  R e s e a r c h  A g ro n o m is t  a t  
the United S ta te s  D e p a r tm e n t  of A g r ic u l tu r e ,  H oum a, L o u is ia n a ,  E x ­
p e r im e n t  S ta tion .
^S. R . H a r r i s ,  P .  A .  H anks e t a l i a ,  " D ire c t  A n a ly s is  o f Cane 
Using a W e t:  D i s in te g r a to r ,  " P ro c e e d in g s  of the T en th  C o n g re ss  of 
the In te rn a t io n a l  S o c ie ty  o f  Sugar Cane T e c h n o lo g is t s , (1959), p. 189.
^K. Douw es D e k k e r ,  "A S u rv e y  of the W ork  Done in S .A , on 
the D i r e c t  A n a ly s is  of C ane  C o n s ig n m e n ts ,  " S u gar M illing  R e s e a r c h  
In s t i tu te ,  Q u a r te r ly  B u lle t in  No. 7, (A ugust, 1958), p. 25 .
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w a te r .  In the a c tu a l  c a lc u la t io n s ,  the e x t r a c t  is  d e te rm in e d  to  be the 
d if fe re n c e  betw een  the su m  of the c a n e  plus add ed  w a te r  l e s s  the p r o ­
d u c t  of d r y  f ib e r  t im e s  a  f a c to r .  The f a c to r ,  w hich  m a y b e  the o rd e r  
of 1 .2 0  to  1 .3 0, c o r r e c t s  the w eigh t of d r y  f ib e r  to  the w e igh t of d r y  
f ib e r  plus B r ix - f r e e  w a te r .
H ence ttt the ro u tin e  d e te rm in a t io n s  fo r  pol in  a can e  s a m p le ,  
an  a llow ance  is  m ade for B r ix - f r e e  w a te r ,  a  su b s ta n c e  w hich  is a p ­
p a re n t ly  un affec ted  by the c o m p r e s s io n  e f f e c t  of the m i l l s .  H o w ev e r ,  
in  su b s e q u e n t  p re d ic t io n s  of the c o m m e r c ia l ly  e x t r a c ta b le  pol in the 
s a m p le ,  d r y  f ib e r  is  a s s u m e d  to be the on ly  v a r ia b le  a ffec tin g  th e  m i l l ­
ing  r e s p o n s e  of the s a m p le .
T he  A c c u ra c y  of R outine  M ethods F o r  F ib e r  D e te r m in a t io n : In i n ­
f o r m a l  s tu d ie s  a t  the Audubon S u g a r  F a c to r y ,  c o n s id e ra b le  v a r ia t io n  
w as o b se rv e d  in the r e s u l t s  of r e p l ic a te  f ib e r  d e te rm in a t io n s  on the 
s a m e  sa m p le  of b a g a s s e .  The p ro b lem  w as t r a c e d  to the c o a r s e  n a tu re  
of the b a g a s s e  f ro m  the t h r e e - r o l l  s a m p le  m i l l .  E v en  d u p lic a te  m ill ing  
of the c a n e  sa m p le  p roduced  a b a g a s s e  o f  v a ry in g  p a r t ic le  s iz e .  G e n ­
e r a l ly ,  the r e p ro d u c ib i l i ty  of the  f ib e r  d«S£ermination w as s ig n if ic a n t ly  
im p ro v e d  by ex tend in g  the d ry in g  t im e  — th e r e b y  a t ta in in g  a  c o n s ta n c y  
in  the m o is tu re  d e te rm in a t io n .
A long  the s a m e  l in e ,  r a t h e r  poor r e p ro d u c ib i l i ty  w as ob tained  
w ith  the d e te rm in a t io n  of pol in  b a g a s s e  f ro m  the sa m p le  m il l  in  the  
s a m e  s tu d ie s .  A ga in  the  p ro b le m  se e m e d  to  be  c e n te r e d  on the la c k
of u n ifo rm ity  in the s iz e  of the  p a r t ic le s  of b a g a s s e .  B l i s s ,  in Cuban 
s tu d ie s ,  n o tes  a  d e fin ite  r e la t io n s h ip  be tw een  s iz e  of the  b a g a sse  p a r ­
t ic le s  and  the pol c o n te n t  of the p a r t i c l e s .  V ery  la rg e  b a g a s s e  p a r t i c le s
f ro m  the m il l  tandem  show ed twice the pol c o n te n t  d e te rm in e d  for the
4
s m a l l e s t  p a r t i c l e s .  While B l i s s 's  p re s e n ta t io n  was an  a rg u m e n t  fo r  
m o re  e ffec tive  cane  p re p a ra t io n  arid m ill in g  to  ach ieve  a  high d e g re e  of 
b a g a s s e  d i s in te g ra t io n ,  the r e s u l t s  a ls o  point up  the p ro b lem  of a n a ­
lyz ing  b a g a s s e  of v a ry in g  p a r t ic le  s iz e .  Such a lack  of p a r t ic le  u n i ­
fo rm ity  r e s u l t s  f ro m  only one or two p a s s e s  th roug h  the  t h r e e - r o l l  
sa m p le  m il l .
T o  im p ro v e  the p re c is io n  of in sp ec tio n s  of the b a g a s s e  from  the 
sa m p le  m il l  — both  f ib e r  and  pol — a l a b o ra to ry  sc a le  s h r e d d e r  is  p r o b ­
a b ly  a n e c e s s a r y  a d ju n c t  to  the t h r e e - r o l l  s a m p le  m ill  in  o rd e r  to p r o ­
v ide a un ifo rm  and f in e ly  subd iv ided  b a g a s s e  p a r t ic le  s iz e  for 
su b s e q u e n t  in sp e c t io n s .
T h e o re t ic a l ly ,  i t  would a p p e a r  th a t  the co ld  w a te r  e x tra c t io n  
p ro c e s s  should  be s u p e r io r  to the t h r e e - r o l l  sa m p le  m il l  for an a ly z in g  
the  c o n s t i tu te n ts  of the can e  i t s e l f ,  i . e . ,  B r ix , f ib e r ,  and  pol pe r  c e n t  
c a n e .  The pulping a c t io n s  of the b lad es  would p rov ide  a  f ina l  r e s id u e  
w e ll  d i s in te g ra te d  and  u n ifo rm ly  e x t r a c te d .
4
L . R . B l is s ,  "E l  A n a ly s is  P ro v e c h o s o  d e l  B agazo , " M e m o r ia  
de la XXXI C o n fe re n c ia  A n u a l de la  A so c iac io n  d e  T ecn ico s  A z u c a r e r o s  
de  C ub a , (1957), pp. 225-234 .
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R e q u ire  me n t s fo r  Running R outine  F ib e r  D e te r m in a t io n s : A n d e rs o n
n o te s  tha t  in  Q u eens  la n d , abou t 150 f ib e r  d e te r m in a t io n s  w e re  ru n
w eek ly  in  a  f a c to ry  t e s t  s e r i e s  on the Ju ice  S c a le s - In d iv id u a l  F ib e r
CCS S y s tem  for d e te rm in in g  cane  q u a li ty .  In th is  c a s e ,  a t  l e a s t  one
5
f ib e r  d e te rm in a t io n  w as m ade fo r  e a c h  g ro w e r  w eek ly .
P a u l  in h is  s tu d ie s  a t  the A udubon Sugar F a c to r y  a s s u m e d  
ab o u t 700 s a m p le s  p e r  w eek  in  d ev e lo p in g  the  c o m p a ra t iv e  c o s t s  of 
sam p lin g  by  hand  and by  m e c h a n ic a l  g ra b ,  and  p ro c e s s in g  the sa m p le  
in  the t h r e e - r o l l  s a m p le  m il l  and the c h ip p e r -W a r in g  blender.**
In d i s c u s s in g  the  Reunion  SE m ethod  of cane  q u a l i ty  d e t e r m i ­
na tion , Hugot n o tes  th a t  b e tw een  3 00 and 1, 000 f ib e r  d e te rm in a t io n s
7
w e re  m ade p e r  f a c to r y  d u r in g  the 1954 c ro p .
I t  would a p p e a r  th a t  a p p re c ia b le  l a b o r a to r y  eq u ip m en t,  p e r ­
son ne l,  and s u p e r v i s io n  a r e  n e c e s s a r y  in  o r d e r  to  p e r fo rm  ro u t in e  
f ib e r  d e te rm in a t io n s  a s  p a r t  of the c an e  q u a l i ty  d e te rm in a t io n .  In 
rec o g n i t io n  of th is ,  r a t h e r  e x te n s iv e  s tu d ie s  in  South A f r ic a  w e re
G. A , A n d e rso n ,  "The Ju ice  S c a le s - In d iv id u a l  F ib e r  S y s tem  
fo r  the D e te r  m ina tion  of C ane Q u a lity ,  " P ro c e e d in g s  of the T en th  
C o n g rc s s  of the In te rn a t io n a l  S oc ie ty  of S ugar C ane T e c h n o lo g is t s , 
(1959), p. 185.
^ " S u p p lem en ta l  R e p o r t  — Sugar Cane S am pling  C o s ts ,  " A 
r e p o r t  of w o rk  done un der C o n t ra c t  N o. 1 2 5 -2 5 -010 -5 58  w ith  the United 
S ta te s  D e p a r tm e n t  o f A g r ic u l tu r e ,  (O c tober 22 , 1958).
^E. Hugot, "Cane P a y m e n t  on a  Q u a lity  B a s is ,  An E x tr a c ta b le  
Sugar F o r m u la  in  R eun ion , " The In te rn a t io n a l  Sugar J o u rn a l ,  LVII 
(1959), 187-190.
167
d i r e c te d  to w ard  s im p lify ing  the p ro c e d u re  for m aking  ro u t in e  f ib e r  d e ­
t e r m in a t io n s .  H o w ev er ,  none of the " s t r e a m l in e d "  m ethods gave the 
d e s i r e d  a c c u ra c y .®
M isc e llan e o u s  C o m m e n ts  on the  Cold W ate r  E x tr a c t io n  P r o c e s s : A s  
no ted  a b o v e , the use of f ib e r  a s  a c r i t e r i o n  of can e  q u a li ty  r a i s e s  
q u e s t io n s  a s  to the  a c c u r a c y  o f  the su b s e q u e n t  e x tra c t io n  p re d ic t io n s ,  
th e  p re c is io n  of the rou tine  m ethods fo r  f ib e r  d e te rm in a t io n ,  and the 
r a t h e r  e x te n s iv e  p e rso n n e l ,  l a b o ra to ry  e q u ip m en t,  and s u p e rv is io n  
w hich  a r e  n e c e s s a r y  to  in c o rp o ra te  f ib e r  in to  the cane  p ay m en t s y s te m .
W ith r e g a r d  to the co ld  w a te r  e x t ra c t io n  p ro c e s s  i t s e l f ,  i t  a p ­
p e a r s  th a t  s p e c ia l  c o n s id e ra t io n s  m ay  have  to be m ade as  to  l a b o r a ­
t o r y  e q u ip m en t and  the m ethods of c a lc u la t in g  can e  q u a li ty  f ro m  the 
e x t r a c t  and  re s id u e  in s p e c t io n s .  In o r d e r  to  acc o m o d a te  the low e x ­
t r a c t  c o n c e n tra t io n ,  the p y c n o m e te r  is  u sed  in A u s t r a l ia  to d e te rm in e  
the  B r ix  or so lub le  so lid s  r a t h e r  than  the h y d ro m e te r  sp in d le .  In 
H aw aii ,  the p re c is io n  type r e f r a c t o m e t e r  is  u se d .
In South A fr ic a  and A u s t r a l i a ,  the m ethod of c a lc u la t in g  the 
po l in the e x t r a c t  f ro m  the e x t r a c to r  is re f in e d  to include a c o r r e c t io n
®C. van  d e r  P o l a n d  C . M. Young, "D e te rm in a t io n  of C e r ta in  
Q u a l i t ie s  of Ind iv idua l Cane C o n s ig n m e n ts ,  " Sugar M illing  R e s e a r c h  
In s t i tu te ,  Q u a r te r ly  B u lle tin  No. 5 ( J a n u a ry ,  1958), pp. 9 -1 3 .
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9 10fo r  B r ix - f r e e  w a te r .  * As m en tioned  p re v io u s ly ,  the w e igh t of the 
e x t r a c t  is a s s u m e d  to be that of the can e  c h a rg e  plus w a te r  l e s s  the 
p ro d u c t  of d r y  f ib e r  t im e s  a fa c to r  to c o r r e c t  fo r B r ix - f r e e  w a te r  in  
the r e s id u e .  H o w ever ,  in  H aw aii ,  the p ro c e d u re  is the m o re  c o n v e n ­
t io n a l  one of m e r e ly  ded uc ting  the w eight of the d r y  f ib e r  f ro m  that of 
cane  plus w a te r .  ^
AN A L T ER N A TIV E  METHOD 
OF
D IR E C T  CANE QUALITY DETERM INATION
BY
SA M PLE M IL L  JUICE EXTRACTION
The p rec ed in g  d i s c u s s io n  is no t  m ean t to  be an  in d ic tm e n t  of the 
co n c e p t  of f ib e r  a s  a c r i t e r i o n  of can e  q u a l i ty  no r  of the co ld  w a te r  e x ­
t r a c t io n  p ro c e s s  a s  a m eans of defin ing  c an e  q u a li ty .  It is su g g e s te d ,  
h o w e v e r ,  tha t the ob jec tions c i te d  above a r e  su ff ic ie n tly  va lid  to w a r r a n t  
s e r io u s  c o n s id e ra t io n  of a l te rn a t iv e  m ethods of d i r e c t  cane q u a l i ty  d e ­
te rm in a t io n  which in c o rp o ra te  n e i th e r  f ib e r  no r  the use of the cold  w a te r  
e x t ra c t io n  p r o c e s s .
o
7H a r r i s ,  Hanks e t a l i a ,  I b id . ,  p. 189.
^ D o u w e s  D e k k e r ,  Ib id . ,  p. 25.
^ J o h n  H. Payne  and H en ry  J .  M ahon, "The P o l  R a t io  M ethod fo r  
E v a lu a t in g  Cane Q u a lity ,  " P ro c e e d in g s  of the N inth  C o n g re s s  of the I n t e r ' 
n a t io n a l  S o c ie ty  of Sugar Cane T e c h n o lo g is t s , Vol. n ,  (1956), p . 441 .
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Such an  a l t e rn a t iv e  is  su g g e s te d  by  the use  of the t h r e e - r o l l  
sa m p le  m il l  in l ie u  of the co ld  w a te r  e x t r a c t io n  p ro c e s s  in the Audubon 
Sugar F a c to r y  s tu d ie s .  In th e se  s tu d ie s ,  the sa m p le  m il l  was u sed  to 
p r e p a r e  can e  s a m p le s . fo r  su b s e q u e n t  B r ix ,  f ib e r ,  and pol d e te r  m in a -  
t io n s .  It is  r e a s o n e d  that the sam p le  m il l  e x t r a c t io n  i t s e l f  -  r a t h e r  than 
the f ib e r  co n te n t  — is a su f f ic ie n t  c r i t e r i o n  of the c o m m e r c i a l  s c a le  m i l l ­
ing r e s p o n s e  of the s a m p le .  In su ch  a c a s e ,  f ib e r  d e te rm in a t io n s  a r e  no 
lo n g er  n e c e s s a r y .  O bviously , the q u es t io n  to be a n s w e re d  is w he ther  the 
e x t r a c t io n  of a w e ll  d e s ig n ed  sa m p le  p ro c e s s in g  or m ill ing  d ev ic e  b e a r s  
a r e l a t iv e ly  re p ro d u c ib le  r e la t io n s h ip  to th a t  of a c o m m e r c i a l  sc a le  m i l l ­
ing ta n d e m . F o r  m any y e a r s ,  a  h y d ra u l ic a l ly  loaded  t h r e e - r o l l  sam p le  
m i l l  has been  used  a t  the USDA H oum a, Louisiana, E x p e r im e n t  S ta tion  in 
a g ro n o m ic  r e s e a r c h .  In ty p ic a l  v a r i e t a l  m ill ing  s tu d ie s ,  f a c to r s  a r e  d e ­
te rm in e d  which r e l a t e  the r e s u l t s  f ro m  a s ing le  p a ss  th rough  the m il l  
w ith  those  f ro m  m ultip le  m ill ing  of the sa m e  v a r i e ty  in  the m il l  under 
e s s e n t ia l ly  c o m m e r c ia l  co nd itions  of m a c e ra t io n  and  m il l  p r e s s u r e .  The 
f a c to r s  have  exh ib ited  a  h igh  d e g re e  of r e p r o d u c ib i l i ty  — so m uch  so  tha t  
it  h a s  b e en  su g g e s te d  tha t  a  c o m p a ra b le  m ethod of can e  ev a lu a t io n  m ight
be evolved  for cane  p ay m en t p u rp o s e s .  H o w ev er ,  no sp ec if ic  m ethods
12of c o m m e r c i a l  s c a le  a p p lica t io n  have been  su g g e s te d .
^ G e o r g e  A rc e n e a u x ,  "S tan d ard s  of C ane Q u a lity  in R e la t io n  to 
A g ro n o m ic  R e s e a r c h  and C o m m e r c ia l  E v a lu a t io n  of M ill  C an e , " P a p e r  
d e l iv e re d  be fo re  the A m e r ic a n  Soc ie ty  o f Sugar Cane T e c h n o lo g is ts ,  
F e b r u a r y ,  I960.
With th e s e  thoughts in m ind , s c re e n in g  s tu d ie s  w e re  m ade a t  
the Audubon Sugar F a c to r y  d u r in g  the i960  c r o p  in  which the e x t r a c t io n  
of d i f f e re n t  sa m p le  p ro c e s s in g  01 m il l ing  d e v ic e s  was c o m p a re d  to th a t  
of the fa c to ry  m il l  ta n d e m . In th e se  s tu d ie s ,  the can e  feed  an d  the e x -  
t r a c te d  ju ice  w eigh ts  of the sa m p le  w e re  d e te rm in e d ,  and f r o m  the ju ice  
in sp e c t io n s ,  the pol and b r ix  e x t r a c t io n  per  c e n t  cane  w ere  c a lc u la te d .  
T h e se  r e s u l t s  w e re  c o m p a re d  w ith th ose  f ro m  the  big m ill .  The b ig  
m il l  w as o p e ra ted  under c o n s ta n t  cond itions  of m a c e ra t io n ,  m il l  sp e ed ,  
se t t in g  and p r e s s u r e .  The sam p le  p ro c e s s in g  d ev ices  w hich  w ere  s tu d ­
ied inc luded  (1) s ing le  m ill ing  th ro u g h  the t h r e e - r o l l  F a r r e l  sa m p le  
m il l ,  (2 ) p re p a r in g  the cane  sam p le  in  a  s m a l l  s h re d d e r  follow ed b y  
s in g le  m ill ing  in the  sa m p le  m ill ,  and (3) e x tra c t io n  of ch ipped  c an e  in 
a n  e x t ru d e r - ty p e  c o tto n  se e d  o il s c r e w  p r e s s .
In th e s e  sam p lin g  s tu d ie s ,  c o n s id e ra b le  d iff icu lty  w as e x p e r i ­
enced  in m ain ta in in g  u n ifo rm  feed of the sh re d d e d  can e  th ro u g h  the t h r e e - 
r o l l  sam p le  m ill ,  and the ju ice  e x t ra c t io n  v a r ie d  w idely  -  ev en  in t e s t s  
on can e  f ro m  the s a m e  lo t.  H ow ever, the r e s u l t s  f ro m  m ill ing  of the 
whole cane  in the t h r e e - r o l l  m il l  and  of p ro c e s s in g  the cane  th ro u g h  the 
s c r e w  p r e s s  w e re  qu ite  e n co u rag in g .
C o n c u r re n t  w ith  the i960 s tu d ies  a t  the Audubon Sugar F a c to r y ,  
a  p lan t sc a le  a p p lic a t io n  of the sa m p le  m il l  ju ice  e x tra c t io n  s y s te m  was 
t r ie d  a t  the H e lv e tia  C o o p e ra t iv e  r a w  su g a r  m il l  th rough  the c o o p e r a ­
tion of M r .  Ju le s  D o r n ie r ,  J r . ,  m a n a g e r .  In th e se  p lan t s c a le  s tu d ie s ,
the ro u tin e  n o r m a l  ju ice  d e te rm in a t io n s  w ere  m ade fo r  cane  pay m en t 
w hich  inc luded  in sp e c t io n s  o f  the ju ic e  f ro m  the t h r e e - r o l l  s a m p le  m il l .  
H ow ever , in ad d it io n ,  a l l  ju ic e  was w eighed , f ro m  w hich  the pol and 
B rix  e x t r a c t io n  per c e n t  cane  w e re  d e te rm in e d  fo r  e a c h  s a m p le .  T h ese  
d a ta  w e re  w eigh ted  to  r e f l e c t  the a v e r a g e  sa m p le  m ill  pol and B rix  e x ­
t r a c t io n  per c e n t  cane  for a l l  sh ip m e n ts  d u r in g  the  w e ek ly  ru n .  F r o m  
the c o r r e s p o n d in g  b ig  m il l  d a ta  for the sa m e  p e r io d ,  pol an d  B r ix  e x ­
t r a c t io n  f a c to r s  w ere  c a lc u la te d .  T h e s e  f a c to r s  r e la te d  the e x t r a c t io n  
of the sa m p le  m il l  w ith  that of the b ig m il l .  T h ese  f a c to r s  showed 
quite  good r e  p ro d  vie ib i l i ty  f ro m  w eek to w eek .
B ased  on the r e s u l t s  of the sa m p le  m i l l  ju ic e  e x t r a c t io n  s tu d ie s  
on a p i lo t  s c a le  a t  the Audubon Sugar F a c to r y ,  and  on a  p lan t sc a le  a t  
H e lv e tia  C o o p e ra t iv e ,  plans w e re  m ade for a  c o m p re h e n s iv e  s e r i e s  of 
te s ts  d u r in g  the  1961 c r o p .
C H A PT E R  VII 
E X PE R IM E N T A L  PROCEDURE, EQ U IPM EN T, 
AND HANDLING OF DATA
SUMMARY
B ecause  the e x p e r im e n ta l  w o rk  d u r in g  the 1961 c r o p  c o v e re d  a 
r a th e r  wide ran g e  o f  in v es tig a t io n ,  the scope  of the w ork , the e q u ip ­
m en t,  and the p ro c e d u re  a r e  s u m m a r iz e d  in  th is*sec tion  in o rd e r  to 
p rov ide  an  o v e ra l l  p ic tu re  of the p ro je c t .  The m a te r i a l  in  th is  s u m ­
m a r y  a r e  c o v e re d  in g r e a te r  deta.il in su b seq u e n t  s e c t io n s .
As noted in the p rec ed in g  c h a p te r ,  the n o rm a l  ju ic e  m ethod of 
can e  q u a li ty  d e te rm in a t io n  a s  u sed  in L ou is iana  h a s  m any  s h o r t ­
com ing s  including  i ts  u se  of a m u lt ip lic i ty  of f a c to r s ,  i ts  f a i lu re  to 
i n t e r p r e t  cane  q u a li ty  in t e r m s  of r e c o v e ra b le  su g a r  and  i ts  f a i lu re  
to in c o rp o ra te  into the cane  qua li ty  the quan ti ty  of ju ice  in the c a n e .
In o ther cane  grow ing a r e a s ,  the m o s t  r e c e n t  d ev e lo p m en ts  i n d i r e c t  
can e  qua li ty  d e te rm in a t io n ,  i . e . ,  the eva lua tion  of cane  befo re  i t  
e n te r s  the c a r r i e r ,  b a se  the p re d ic te d  r e c o v e r a b le  su g a r  on the i n ­
sp e c t io n s  of the cane  i t s e l f  — th a t  i s ,  the a p p a r e n t  s u c ro s e  — or pol, 
the B rix , and the f ib e r  per c e n t  c a n e .  W ith th is a p p ro a c h ,  the l a b ­
o r a to r y  equ ipm en t,  p e rs o n n e l ,  and s u p e rv is io n  which a r e  r e q u i r e d
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for ro u t in e  f ib e r  d e te rm in a t io n s  a r e  a p p re c ia b le .  In ad d it io n , th e re  
i s  the  q u e s t io n  a s  to  how r e l i a b le  is  a  m ill ing  e x tra c t io n  w hich  is p r e ­
d ic te d  f ro m  the f ib e r  co n te n t  of the cane  s a m p le .
An a l t e rn a t iv e  p o s s ib i l i ty  to  be c o n s id e r e d  is  the u se  of a  p r o ­
totype sa m p le  m ill in g  o r  p ro c e s s in g  d ev ice  to  p re d ic t  the ju ice  e x ­
t r a c t io n  or m ill ing  r e s p o n s e  of a  s a m p le  of c a n e .  Such a d ev ice  would 
have to be r e p ro d u c ib le  in  p e r fo rm a n c e  and  show  a r e a s o n a b ly  c o n s i s t ­
e n t  r e la t io n s h ip  w ith  the e x t r a c t io n  of the  f a c to ry  m il l .  B y  th is  m ethod , 
a  d i r e c t  m eans would be a v a i la b le  for p re d ic t in g  fa c to ry  e x t r a c t io n  
c o m p a re d  to the in fe re n t ia l  m ethod a s  r e q u i r e d  with f ib e r .  This p o s s i ­
b i l i ty  fo rm s  the b a s is  fo r the su b se q u e n t  s tu d ie s  art the A udubon Sugar 
F a c to r y .
In any  of the  m ethods of cane  q u a li ty  d e te rm in a t io n  w hich  involve 
a  p re d ic t io n  of the r e c o v e r a b le  su g a r  in  the s a m p le ,  both  m il l  e x t r a c ­
tion  and bo iling  house  re te n t io n  m u s t  be d e te r m in e d .  W hile th e se  s tu d ie s  
have b e en  confined  to  the ev a lu a tio n  of the m il l in g  e x t r a c t io n  of the 
s a m p le ,  i t  is  s t i l l  n e c e s s a r y  to p re d ic t  the r e c o v e r y  of the e x t r a c te d  
s u c r o s e  in the bo iling  house  by m ean s  o f  one of the  c o n v en tio n a l  r e t e n ­
tion  fo rm u la s  — in con junc tion  w ith a n  a s s u m e d  boiling h o u se  e ff ic ie n cy .  
The phase  of cane  q u a l i ty  d e te rm in a t io n  d e a l in g  w ith the bo iling  house  
r e s p o n s e  is  i t s e l f  a  field  w hich  is  v i ta l ly  in  n e ed  of in v e s t ig a t io n .  F o r  
th e se  s tu d ie s ,  an  a s s u m e d  bo iling  house  re te n t io n  was a p p lied  to  the 
e x tra c t io n  d a ta .
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D u rin g  the 1961 c ro p ,  the s tu d y  p r o g r a m  c o v e re d  the follow ing 
sa m p le  p ro c e s s in g  d e v ic e s  fo r  p re d ic t in g  the e x t r a c t io n  of a c o n s ig n ­
m en t  of c a n e :
1. The T h r e e - R o l l  Sam ple  M ill
a .  Once T h ro u g h
b . Tw ice T h ro ugh
2. T he S c re w  P r e s s
3 . A S m a ll  b o x - ty p e  h y d rau lic  p r e s s  s im i l a r  in  c o n ­
s t ru c t io n  to  the l a b o r a to r y  c a g e  p r e s s .
In th e se  s tu d ie s ,  s a m p le s  fo r  e a c h  of the p ro c e s s in g  d e v ic e s  w e re  
re m o v e d  f ro m  the opened bundle of cane  on the fe e d e r  ta b le .  Having 
re m o v e d  the s a m p le s ,  the r e m a in d e r  of the can e  w as p r o c e s s e d  on the 
f a c to r y  m ill in g  ta n d e m . Ju ice  and  b a g a s s e  f ro m  the s a m p le s  and the 
f a c to ry  tandem  w e re  w eighed and in sp e c te d  and the  a p p ro p r ia te  c a l c u ­
la t io n s  w ere  m ade w hich  would per m it  c o m p a r is o n  of the sa m p le  m i l l ­
ing o r  p ro c e s s in g  r e s u l t s  w ith  those  of the f a c to ry  m il l .
By r e g r e s s io n  a n a ly s e s ,  the B r ix  and pol e x t r a c t io n  of the s a m p le  
p ro c e s s in g  d e v ic e s  w e re  c o m p a re d  w ith the  f a c to r y  e x t r a c t io n  in  t e r m s  
of a s ing le  v a r ia b le  l in e a r  c o r r e l a t io n  of the fo rm  y = a + bx. The d e ­
g re e  of c o r r e l a t io n  w as s t a t i s t i c a l l y  t e s te d  by the c o r r e l a t i o n  c o e f f ic ie n t  
r ,  the s ta n d a rd  d e v ia tio n  of the e s t im a te  s (y), the c o e f f ic ie n t  of v a r i a n c e ,  
and  the  95 per c e n t  con fiden ce  l im i ts  of one s a m p le .
In a d d it io n  to  the c o r r e l a t io n s  r e l a t in g  the s a m p le  m il l  e x t r a c ­
t io n  to  th a t  of the fa c to ry ,  c o r r e l a t io n s  w e re  a l s o  dev elo ped  w hich
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re la te d  the B r ix ,  pol, and  f ib e r  p e r  c e n t  cane  of the  sa m p le  w ith s i m i ­
l a r  in sp e c t io n s  of the whole can e  c o n s ig n m e n t  a s  d e te rm in e d  f ro m  the 
fa c to ry  r e s u l t s .  T h is  phase  of the s tu d ie s  p e rm it te d  a  c o m p a r is o n  of 
th e s e  da ta  w ith  s im i la r  d a ta  f ro m  p rev iou s  s tu d ie s .
B ecause  of the e m p h a s is  in  c o n c u r r e n t  s tu d ie s  on the use of 
f ibe r  a s  a m eans of p re d ic t in g  m il l  e x tra c t io n ,  c o r r e l a t io n s  w e re  a l s o  
developed  r e l a t in g  the  f ib e r  c o n ten t  of the sam p le  to the f a c to ry  ju ice  
e x t r a c t io n  of the whole c o n s ig n m e n t.  The p re c is io n  of th ese  c o r r e l a ­
tions w ere  c o m p a re d  s t a t i s t i c a l l y  w ith  th a t  of c o r r e l a t io n s  r e la t in g  the 
sa m p le  m il l  ju ice  e x t r a c t io n  to  the f a c to ry  ju ice  e x tra c t io n .
F ro m  the sa m p le  and  f a c to ry  d a ta ,  the f a c to r s  u sed  in  the n o r m a l  
ju ic e  m ethod of can e  q u a l i ty  d e te r m in a t io n  w e re  s tu d ied .  The d a i ly  and  
a v e ra g e  d ilu t ion  c o m p e n sa t io n  f a c to r s  ( F a c t o r y  C r u s h e r  Ju ic e  B r ix /  
Sam ple  M ill Ju ice  B rix) and d r y  m ill in g  f a c to r s  ( F a c to r y  N o r m a l  Ju ic e  
B r i x /F a c t o r y  C ru s h e r  Ju ic e  Brix) w ere  d e te r m in e d .  F r o m  th ese  d a ta ,  
95 p e r  c e n t  confidence  l im its  for one d ilu tion  c o m p e n sa t io n  fac to r  t e s t  
and  one d r y  m illing  f a c to r  t e s t  w e re  d e te rm in e d .
F in a l ly ,  the sa m p le  m il l  e x t r a c t io n  m ethod of cane  q u a li ty  d e ­
te r m in a t io n  was app lied  to  a  cane  p aym en t s y s te m .  In th is  phase  of the 
s tu d ie s ,  a v e r a g e  B rix  and pol e x t r a c t io n  f a c to r s  w ere  c a lc u la te d .  T h ese  
f a c to r s  r e l a te d  the  sa m p le  m il l  e x tra c t io n  to  tha t of the f a c to ry .  The 
e x t ra c t io n  f a c to r s  and a s ta n d a rd  re te n t io n  and  bo iling  house  e f f ic ie n c y  
w e re  ap p lied  to the d a ily  sa m p le  m il l  d a ta  in o rd e r  to d e te rm in e  a
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p re d ic te d  y ie ld  of 96°  s u g a r .  The p re d ic te d  c o s t  of can e  was s u b s e ­
q u e n tly  c a lc u la te d  u s in g  the 1961 s e a s o n 's  a v e ra g e  p r ic e  of 9 6 °  r a w  
s u g a r  and a s ta n d a rd  d is t r ib u t io n  of r e t u r n s  fo r  s u g a r  be tw een  the 
g ro w e r  and p r o c e s s o r .
In add it ion , the c o s t  of can e  was p re d ic te d  by m ean s  of the c o n ­
v e n tio n a l  n o rm a l  ju ice  m ethod a s  ap p lied  to the sa m p le  m il l  d a ta .
The can e  c o s t  was a ls o  c a lc u la te d  u s in g  the can e  q u a li ty  a s  d e ­
te rm in e d  f ro m  th e  sam p le  m il l  B r ix ,  pol, and f ib e r  per c e n t  can e  and 
the  c o r r e la t io n s  r e l a t in g  th e se  in sp e c t io n s  to the c o r re sp o n d in g  f a c to ry  
d a ta .  A s ta n d a rd  fa c to ry  e x t r a c t io n  — and re te n t io n  and bo iling  house  
e ff ic ie n c y  — w ere  ap p lied  to  the cane  q u a l i ty  a s  d e te rm in e d  f ro m  the 
c o r r e l a t io n s  in o rd e r  to  d e te rm in e  a p re d ic te d  y ie ld . F r o m  the y ie ld , 
the  c o s t  of cane w as d e te rm in e d  a s s u m in g  the s ta n d a rd  d is t r ib u t io n  of 
r e t u r n s  and p r ic e  of su g a r  a s  with the sam p le  m il l  ju ic e  e x t r a c t io n  
m ethod .
EQUIPM ENT
Sam ple  M illing  o r  P ro c e s s in g  D ev ices
T h r e e -R o l l  Sam ple  M ill  -  The t h r e e - r o l l  sa m p le  m ill  
( I l lu s t ra t io n  2) w hich  was used  in th ese  s tu d ies  was d e ­
signed  by the  s ta f f  of the C h e m ic a l  E n g in e e r in g  D e p a r t ­
m en t and the  Audubon Sugar F a c to r y ,  an d  c o n s t ru c te d  
and  p re s e n te d  to  the Audubon S ugar F a c to r y  by the
T H R E E -R O L L  SA M PLE MILL 
I l lu s t r a t io n  2
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F a r r e l - B i r m i n g h a m  C om pany  of A n son ia ,  C o n n ec t icu t .  
T he m il l  w eighs 14, 125 pounds and m e a s u r e s  a p p r o x i ­
m a te ly  s ix  by e ig h t  fee t .  A l l  m e ta l  s e c t io n s  of the m il l  
a r e  a n n ea led  and s t r e s s - r e l i e v e d .  The m il l  is pow ered  
b y  a  220-440  vo lt ,  15 H P  m o to r  with a fou r  to one speed  
v a r ia t io n  w hich  g ives an  e ffe c t iv e  m il l  sp e ed  of a b o u t  
e ig h t  to fo r ty  f e e t  per  m in u te .  A 4 - 1 /2  in ch  f lo a tin g  
sh a f t  c o n n ec ts  the r e d u c e r  to  the a c tu a l  m il l .  T h is  sh a f t  
d r iv e s  the cane g rind ing  u n it  which c o n s i s t s  of th r e e  
tw elve  inch  by tw elve  inch  r o l l s .  The r o l l s  a r e  g rooved  
to th re e -e ig h th  in ch  with a p i tc h  ang le  of 50°.
The m il l  is  equipped w ith  a  B lackhaw k h y d ra u l ic  s y s ­
tem  w hich  c o n s i s t s  of a pum p and oil r e s e r v o i r  m ounted 
on the m achine  b a s e .  T his s y s te m  is  c a p a b le  of d e l i v e r ­
ing  a  m ax im um  h y d rau l ic  p r e s s u r e  of 2000  p s ig  w hich is 
e q u iv a le n t  to  f o r ty  one tons pe r  foot of top  r o l l .  T he  h y ­
d ra u l ic  s y s te m  inc lu des  two E d w ard s  a c c u m u la to r s  with 
p iping, g auges , and  r o l l  f lo a t  in d ic a to r s .  The m il l  e m ­
ploys a  c e n t r a l  f o rc e - f e e d  lu b r ic a t io n  s y s te m  w hich  d i s ­
t r ib u te s  o il  to s ix  points on th e  m ill .
The cane  feed  chute  is  twelve inches  wide by  e igh t 
inches  d e ep ,  and  is  m ounted a t  an  ang le  to  fa c i l i ta te  f e e d ­
ing . The b a g a s s e  chu te ,  w h ich  is w id e r  th an  the  r o l l s ,  is
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inc lin ed  a t  a n  a n g le  to  p ro v id e  g ra v i ty  d is c h a r g e  of the 
b a g a s s e .
G alvan ized  i r o n  t r a y s  a p p ro x im a te ly  five fe e t  long 
by  tw elve  in ch e s  w ide by  e ig h t  inches  d e e p  a r e  p ro v id ed  
to  f a c i l i ta te  feed in g  can e  o r b a g a s s e  to  the m il l .  The 
t r a y s  a r e  so  c o n s t r u c te d  tha t th e  cane  o r  b a g a s s e  c a n  
be p laced  in the  t r a y s  and  the t r a y s  i n s e r te d  in the  c an e  
feed  c h u te .  W hen the t r a y s  a r e  t i l ted  the feed  e n te r s  the 
m il l  by  g ra v i ty .
S c re w  P r e s s  — The s c r e w  p r e s s  ( I l lu s t ra t io n  3) w hich 
was used  in  th e s e  s tu d ie s  is  of the  b a s ic  d e s ig n  fo r  the e x ­
t r a c t io n  of o i l  f ro m  co tto n  s e e d .  The p r e s s  w ith  so m e  
m od if ica tion s  fo r  su g a r  cane  e x t r a c t io n  w as loaned  to the 
A udubon S ugar F a c to r y  by  the F r e n c h  Oil M a c h in e ry  
C om pany  of P iq u a ,  Ohio, the m a n u fa c tu re r .
In p rev io u s  s tu d ie s ,  the p r e s s  show ed b e t t e r  pol e x ­
t r a c t io n  on c a n e  s a m p le s  than  w as  o b se rv e d  w ith  the  f a c to ry  
tan d em  on the whole can e  sh ip m e n t .  As a n  in d ica t io n  of 
e x t r a c t io n  s e v e r i ty ,  i t  w as  no ted  th a t  m o is tu re  in b a g a s s e  
a v e ra g e d  37 to  42 p e r  c e n t  on b a g a s s e ,  while the  fa c to ry  
tan d e m  ra n g e d  f r o m  46 to  48 p e r  c e n t .  The m a n u f a c tu r e r 's  
sp e c i f ic a t io n s  on the M achine  N o . 15378 a r e :
3 - s e c t io n  f r a m e ,  r e c ta n g u la r  dow nspou t.
SCREW PRESS 
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3 - s e c t io n  so lid  c a g e ,  h e a v y  du ty , F 2  s c r e e n  
b a r s ,  sp a ce d  . 039 i n . , .0 2 0  i n c . ,  .01 0  in .
A u x i l ia ry  d ra in a g e  c a g e ,  sp a c e d  .0 4 0  in .
M a in  s h a f t  a s s e m b ly  fo r  su g a r  c a n e ,  l ig h t ­
w eigh t so lid  sh a f t ,  a l l  h a rd  c o a ted  w o rm s  
and c o l la r  s .
S ta t io n a ry  cone c e n t e r  d i s c h a r g e ,  m o to r  d r iv e n .
50 H P ,  1800 r p m ,  U .S . m o to r  w ith  s t a r t e r ,  
3 /6 0 /2 2 0 .
80-20  g ea r  a r r a n g e m e n t
B ax  P r e s s  — T he box p r e s s  ( I l lu s t ra t io n  4) u sed  in 
th e se  sam pling-;s tud ies  w as d e s ig n ed  e s p e c ia l ly  for th is  
s e r v ic e  and w as f a b r ic a te d  by the  U n iv e r s i ty  E n g in e e r ­
ing E x p e r im e n t  S ta tion . T h e  u n i t  a s  c o m p le te d  c lo s e ly  
r e s e m b le s  the l a b o r a to r y  type c a g e  p r e s s  e x c e p t  th a t  i t  
is m u ch  l a r g e r ,  a n d  in s te a d  of the c y l in d r ic a l  c a g e ,  a  
s e c t io n  of s ta n d a rd  e ig h t  inch  pipe w as u se d .
The f r a m e  c o n s i s t s  of two v e r t i c a l  e ig h t  inch  I b e am s  
and two top  and  two bo ttom  h o r iz o n ta l  s t r i n g e r s  of th re e  
in ch  by  te n  inch  a n g le s .  A th r e e - fo u r th s  in c h  b a se  p la te  
is  w elded  to  the to p  of the bo ttom  s t r i n g e r s  to  s u p p o r t  the  
h y d rau lic  ja c k ,  and  a n o th e r  b a se  p la te  of the s a m e  d im e n ­
s ions  is  w elded  to  the bottom  of the  top s t r i n g e r s  to  ho ld  
the fixed  p is to n .
BOX PRESS 
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The m an u a lly  o p e ra te d  h y d rau lic  ja c k  is  r a t e d  a t  
tw en ty  tons c a p a c i ty .  The p r e s s  p is to n  — a  3 - 1 /2  inch  
th ic k  s e c t io n  of e ig h t  inch  round  i s  th re a d e d  to  a  sec  - 
tion  o f th re e  inch  ro un d  of su f f ic ie n t  len g th  to  p e r m i t  
a  th i r t e e n  in c h  s t ro k e  of the c y l in d e r .  The c y l in d e r  
a s s e m b ly  ( I l lu s t ra t io n  5) w hich c o n s i s t s  of a  c y l in d e r ,  
b a se  p la te ,  and  f a l s e  bo ttom , is a ff ix ed  to  the j a c k  by 
m ean s  of a  c o l la r  and  s e t  s c r e w  on the b a se  p la te  w hich 
en g ag es  the ja c k  p is to n .
The c y l in d e r ,  w hich was fa b r ic a te d  f ro m  a  se c t io n  
of e igh t  in ch  s ta n d a rd  s t e e l  pipe, is  f o u r te e n  inches  h igh . 
T o  fa c i l i t a te  d ra in a g e  of the e x p re s s e d  ju ic e ,  l / 1 6 t h  in ch  
h o les  w e re  d r i l l e d  in  the w all  of the  c y l in d e r .  The 3 /4  
inch  b a se  p late  i s  g ro o v ed  to r e c e iv e  the  c y l in d e r ,  and  a 
7 /8  inch  g u t te r  h a s  b e e n  m ach ined  in to  the b a se  p la te  n e a r  
i ts  p e r i f e ry  to r e c e iv e  the ju ic e .  D ra in a g e  of the ju ice  
f ro m  the g u t te r  is  b y  m eans of a s m a l l  sp o u t  which h as  
been  th re a d e d  in to  the s ide  of the b a se  p la te  — opening 
in to  the  g u t te r .
L o ca te d  in s id e  the  c y l in d e r  and  r e s t in g  on the b a s e  
p la te  is  a  re m o v a b le  fa ls e  bo ttom . The b o tto m  is  p rov ided  
w ith  h o le s  and c i r c u m f e r e n t i a l  an d  r a d i a l  g roov ing  to  p e r ­
m it  d r a in a g e  of the ju ic e  from  the c y l in d e r .
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1.1/4" DIA, THREADED HOLE FOR BOLT TO 
TOP OF PRESS.
;8"DIA. PISTON AFFIXED TO 3" DIA. SHAFT 
BY 1.1/4"* 1.1/2" THREADED SECTION.
CYLINDER OF 8 DIA. STD. STEEL PIPE.
■ 32 l/tB" DRAIN HOLES AROUND CYLINDER
■ FALSE BOTTOM (m i  dilc* A)
STEEL PLATE.
S/I ft' WIDE* 1/32" DEEP GROOVE 
TO SEAT CYLINDER.
7 /a "  WIDE *1 /2"  OEEP GROOVE FOR 
JUICE DRAIN.
1/2" DIA. THREADED HOLE AND NIPPLE  
FOR JUICE DRAM.
DETAIL A
FALSE BOTTOM.
1/2" THICK WITH 1/16" DIA. HOLES 
AND DRAM CHANNE3,
BOX P R E S S  CYLINDER ASSEMBLY AND PISTON.
ILLUSTRATION NO. 9
1 8 5
The pum p h y d rau lic  s y s te m  is  piped to a p r e s s u r e  
gauge. The m ax im um  p r e s s u r e  of 10 ,000  psig  c o r r e s ­
ponds to a w ork ing  p r e s s u r e  in the e ig h t  inch  c y lin d e r  
of ab o u t  800 p s ig .
F a c to r y  M illing  E q u ip m en t
C ane is  hand led  by  a  four ton A m e r ic a n  s t e e l  guy d e r r i c k .  The 
fee d e r  tab le  is  of the co n v en tio n a l  type s t e e l  c o n s t ru c t io n  a p p ro x im a te ly  
e ig h te e n  fe e t  by tw en ty  f e e t  equ ipped  w ith fe e d e r  ch a in s  which a r e  
d r iv e n  b y  a speed  r e d u c e r  and  m oto r w ith  a r h e o s t a t  speed  c o n tro l .
The fee d e r  tab le  d i s c h a r g e s  in to  a fo u r  foot s t e e l  s l a t  cane  c a r r i e r .
The c a r r i e r  too  is a c tu a te d  by  a r h e o s t a t  c o n tro l le d  e le c t r i c  m o to r .
The c an e  is  p r e p a r e d  by m ean s  of two s e ts  of k n iv es .  The 
f i r s t  s e t ,  w hich  is lo c a te d  ju s t  off the fe e d e r  ta b le ,  c o n s i s t s  of tw en ty  
four kn ives d r iv e n  a t  600 rp m  by a 75 H P  A . C . m o to r  th ro u g h  a  V - 
be It  d r iv e  and s e t  a t  2 - 1 /2  inches  f ro m  the s l a t s .  The second  s e t ,  a t  
the head  sh a f t  of the m ain  c o n v e y o r ,  c o n s i s t s  of 24 knives d r iv e n  a t  
600 rp m  by a 40 H P  A .C .  m o to r  th ro u g h  a  V -b e l t  d r iv e ,  and is  s e t  a t  
3 / 4  in ches  f ro m  the s l a t s .
The S qu ie r  m ill ing  tan d e m  is  m ade up of a tw enty by tw e n ty -  
fo u r  in ch  F u l to n  type tw o - ro l l  c r u s h e r ,  fo llow ed by  th r e e  t r ia n g u la r  
s t r e s s  1 8 -1 /2  by 24 inch  t h r e e - r o l l  m i l l s .  The ind iv idua l un its  a r e  
d r iv e n  by  in depend en t d i r e c t  c u r r e n t  m o to rs  th ro u g h  double  re d u c t io n
F a l k  g e a r in g .  The c r u s h e r  is  d r iv e n  by  a 50 H P  m o to r ,  and  e a c h  of
\
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the  m il ls  is  d r iv e n  by a  100 H P  m o to r .  The r o l l  sp e ed  of the th r e e  - 
m il ls  and c r u s h e r  m ay  be u n ifo rm ly  v a r i e d  in the ra n g e  of tw e n ty  
th ro u g h  e ig h ty  f e e t  per m inute  by  v a ry in g  the  output vo ltage  of the 
W a rd -L e o n a rd  s y s te m  m o to r - g e n e r a to r  s e t .  The r o l l  speed  of the 
in d iv id u a l  m il ls  m ay  be a d ju s te d  by v a ry in g  the field  c u r r e n t  on the 
m o to r s .  R o ll  p r e s s u r e s  a r e  m a in ta in ed  by  E d w a rd s  a c c u m u la to r s  
a t  the ends of the to p  r o l l  of e a c h  m il l .
A c o m p le te  m a t e r i a l  b a lance  a ro u n d  the m il l  is  p rov ided  by  
c a n e ,  b a g a s s e ,  m a c e ra t io n ,  and  ju ice  m e a s u r in g  o r  w eighing  e q u ip ­
m en t .  The can e  is  w eighed a t  the  d e r r i c k  by m eans of a  four ton 
Howe d e r r i c k  s c a le .  The ju ice  w eigh t i s  p rov ided  by  the p n e u m a ti ­
c a l ly  o p e ra ted  F o x b o ro  ju ice  w eighing s y s te m .  B a g a s se  is b a led  
and  then  w eighed on Buffalo  S ca le  C om pany eq u ip m en t.
In o r d e r  to ru n  the d r y  m ill ing  t e s t s  — which r e q u i r e  the d e ­
te r m in a t io n  of the B r ix  of undilu ted  ju ic e  — no m a c e ra t io n  w a te r  w as 
u sed  on the m i l l s .  H o w ev e r ,  m a c e ra t io n  w a te r  m e te r in g  e q u ip m en t 
is  a v a i la b le .
M isc e l la n e o u s  E q u ip m e n t
M e c h a n ic a l  G r a b : The m e c h a n ic a l  cane  sa m p lin g  g rab  
is  c o n s t r u c te d  of s t e e l  pip ing and  c a b le .  O p e ra t io n  is  h y ­
d ra u l ic  th ro u g h  a n  e le c t r i c  m o to r w hich  c r e a t e s  a n  o p e r a ­
ting  p r e s s u r e  of abou t 1900 p s ig .  T h re e  h y d rau lic  c y l in d e r s ,  
which a r e  m an u a lly  a c tu a te d  by  m ean s  of l e v e r s ,  m ove the
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g ra b  in a  h o r iz o n ta l  p lane , l i f t  the  g ra b  a r m ,  and  c lo s e  the 
g ra b .  By m ean s  of c a b le ,  the g ra b  un it  c a n  be m an u a lly  
po s itioned  over  the can e  on the ta b le .  The boom  is 18 f e e t  
in  leng th , while the g ra b  u n it  is 1 - 1/2  f e e t  in leng th  w ith  a 
holding d ia m e te r  w hich  m ay  be v a r ie d  f ro m  ab o u t  one to 
2 - 1 /2  f e e t .  The o p e ra t in g  c a p a c i ty  of the g ra b  is a p p r o x i ­
m a te ly  30 to 150 pounds o f c a n e .
E n s i la g e  C u t t e r ; The M odel 340 L e tz  F o d d e r  and H ay  
C h o p p e r ,  w hich is m an u fa c tu red  b y  the L e tz  M anufac tu ring  
C o m pany  of C row n P o in t ,  Ind iana , c o n s i s t s  of a n  e le c t r ic  
m o to r  d r iv e n  s te e l  s l a t  c o n v e y o r ,  " f in ger  feed"  c o m p r is in g  
a d ru m  w ith  four ro w s  of s ta g g e re d  s t e e l  f in g e r s ,  and a 
c u t te r h e a d .  The c o n v ey o r  b e l t  c a r r i e s  the can e  — or any  
fib ro us  m a t e r i a l  — th ro ugh  the f in g e r  feed  in to  the c u t te r  
head  w here  the  feed  is c u t  in to  s m a l l  s e c t io n s .
Y -T ype  B le n d e r ; The Y -type  b len d e r  c o n s is t s  of two 
c y l in d e r s  w elded in to  the shape  of a  V and  com bin ing  in to  a 
s ing le  v e r t i c a l  c y lin d e r  a t  the junc tion . The un it,  which 
h as  an  o p e ra t in g  c a p a c i ty  of a b o u t  40 g a llo n s ,  is pow ered  
by a  1 /4  H P  e le c t r ic  m o to r .  It i s  d r iv e n  th ro u g h  a g e a r  
r e d u c e r  a t  a  speed  of ab o u t  10 r p m .
M isc e l la n e o u s  eq u ip m en t fo r  p re p a r in g  the s a m p le s  fo r  l a b o r a ­
to ry  te s t in g  w ere  500 pound m ax im u m  c a p a c i ty  p la t fo rm  s c a le s ;
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p a l le t s ,  w hich  w e re  c o n s t r u c te d  of h a l f - s e c t io n s  of 55 g a llon  d r u m s  for 
t r a n s p o r t in g  the  can e  s a m p le s  in  the a r e a ;  10, 20, and  55 ga llon  c o n ­
t a in e r s  fo r  ju ic e  and b a g a s s e ;  and  #10  c a n s  fo r  the l a b o r a to r y  s a m p le s .  
A l a b o r a to r y  pan  b a lan ce  w as u se d  fo r  the s m a l l e r  s a m p le s  w h ich  w e re  
r e q u i r e d  for the  box p r e s s .
PROCEDURE
G e n e ra l ly  fou r bundles of c a n e  (each  w eigh ing  two to th re e  tons) 
w e re  p r o c e s s e d  in e a c h  ru n .  P r i o r  to  the t e s t ,  the bund les  w e re  s e ­
le c te d  f ro m  th o se  in  the  cane  y a rd  to r e p r e s e n t  the s a m e  v a r i e ty  and 
q u a l i ty  of can e  w ith  r e s p e c t  t o  f r e s h n e s s  and t r a s h  o r  d e g re e  of b u r n ­
in g . A s e a c h  bundle o f  cane w as p laced  on the f e e d e r  tab le  and  opened,
a  m e c h a n ic a l  g ra b  sa m p le  of a p p ro x im a te ly  110 pounds was re m o v e d  
f ro m  the bund le  and p laced  on the  p la t fo rm .  E a c h  g r a b  sa m p le  was 
su bd iv ided  in to  four s u b - s a m p le s .  T h is  s te p  w as p e r f o r m e d  w ith 
c a r e  to  m in im iz e  the loosen ing  o r  lo s s  of t r a s h  in the  s a m p le .  The 
s u b - s a m p le s  w e re  lab e le d :
1. T r a s h  D e te rm in a t io n
2 . T h r e e -R o l l  Sam ple  M il l  — Single M illing
3. T h r e e - R o l l  Sam ple  M ill  — Double M illing
4 . S c re w  P r e s s  and Box P r e s s
T he re m a in in g  bundles w e re  s u b - s a m p le d  in the sa m e  m a n n e r ,  
a n d  th e  s u b - s a m p le s  w ere  c o m p o s ite d  and  t ie d .
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T r a s h
The s u b - s a m p le  lab e led  T r a s h  D e te rm in a t io n  was w eighed , hand 
c le a n e d ,  and rew e ig h ed .f ro m  w hich  d a ta  the pe r  c e n t  t r a s h  was d e t e r ­
m in ed . In the hand c le a n in g ,  a l l  l e a v e s ,  e x tra n e o u s  m a te r ia l ,  and  tops 
above the l a s t  fu l l  - fo rm e d  jo in t  w e re  r e m o v e d .
T h r e e - R o l l  Sam ple  M ill
In the t h r e e - r o l l  s a m p le  m il l  p r o c e s s in g ,  the cane  sa m p le s  for 
the  s ing le  and fo r  the double  m il l in g  w ere  w eighed and then  p laced  in 
the ga lvan ized  feed  t ro u g h s .  The can e  w as u n ifo rm ly  s p re a d  in the 
t ro u g h s  to  a dep th  of ab o u t th r e e  la y e r s  of c a n e .  The feed  trou ghs  
w e re  c e n te r e d  in the m il l  feed  chu te  and  t i l ted  so  th a t  the c.ane e n te re d  
the m ill  by g ra v i ty  fe e d .  In the double m il l in g ,  the b a g a sse  was m illed  
a g a in  — the feed be ing  even ly  s p r e a d  in the feed t ro u g h s .  The w eights 
of the ju ic e  and  b a g a s s e  w e re  r e c o r d e d .  The b a g a s s e  f ro m  the double 
m ill ing  s tu d y  w as p laced  in the Y -type tu m b le r  and  m ixed for ten  
m inu tes  a f te r  w hich  a  o n e -g a l lo n  sa m p le  was r e m o v e d .  The b a g a sse  
sa m p le  and  the o n e -g a l lo n  ju ice  s a m p le s  f ro m  the s ing le  and the double 
m ill ing  w e re  s e t  a s id e  for t r a n s f e r  to the l a b o r a to r y .  No b a g a sse  
s a m p le s  w ere  c o l le c te d  f ro m  the s ing le  m ill ing  due to the c o a r s e  n a tu re  
of the r e s id u e .
U n ifo rm  m il l in g  co nd it ions  w ere  m a in ta in ed  in a l l  ru n s  a t  a  m il l  
r o l l  sp eed  of ab ou t 8 .5  fe e t  per m inute and  a h y d rau l ic  p r e s s u r e  of 
13 00 psig  o r a b o u t  27 tons on the to p  r o l l .
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In a l l  r u n s ,  feed  to the sa m p le  m il l  w as  such  th a t  the  u p p er  r o l l  
" f lo a te d "  a s  in d ica ted  by  the  r o l l  m o v em en t in d ic a to r s .  In th is  m a n n e r ,  
m a in ten an ce  of the in d ica ted  load on the c a n e  m a t  w as a s s u r e d .
S c re w  P r e s s  and  Box P r e s s
The s in g le  s u b - s a m p le  fo r  the s c r e w  p r e s s  and the box  p r e s s  
w as p re p a re d  in the e n s i la g e  c u t t e r  d u r in g  w h ich  tim e  a sa m p le  of ab ou t 
10 pounds was re m o v e d  f ro m  the sh re d d e d  c a n e  for the box p r e s s  fe e d .  
The re m a in in g  p re p a re d  c a n e  w as w eighed and  c h a rg e d  to the s c r e w  
p r e s s .  The ju ic e  and b a g a s s e  p ro d u c ts  w e re  w eighed , and the  b a g a s s e  
w as p laced  in the Y -type b len d e r  and  m ixed fo r  te n  m inu tes  a f te r  w hich  
a  o n e -g a l lo n  sa m p le  of b a g a s s e  w as re m o v e d  f ro m  the b le n d e r .  The 
b a g a s s e  sa m p le  and a sa m p le  of the ju ice  w e re  s e t  a s id e  fo r  t r a n s f e r  
to  the l a b o ra to ry .
E a r l y  in  the s tudy , i t  b e c a m e  e v id e n t  th a t  a  r e s id u e  of b a g a s s e  
an d  ju ice  was r e m a in in g  in  the p r e s s  f ro m  the p rec ed in g  r u n s ,  and 
th is  m a te r i a l  w as  s o u r in g .  To m in im iz e  c o n ta m in a tio n  b e tw een  r u n s ,  
the p ra c t ic e  w as adopted  of pu rg ing  the u n it  w ith  s e v e r a l  s ta lk s  of c a n e  
p r io r  to e a c h  r u n .  In add it ion , i t  w as found to  be n e c e s s a r y  to  feed  the 
c a n e  to  the s c r e w  p r e s s  w ith  c a r e  to  m in im iz e  the p o s s ib i l i ty  of 
choking  the un it.
The feed  for the box p r e s s  w as w eighed  and p laced  in  the e ig h t  
in ch  d ia m e te r  c y l in d e r .  By m eans  of the j a c k ,  the c y l in d e r  was 
r a i s e d  so  that the s t a t io n a r y  p is ton  e x e r te d  p r e s s u r e  on the c an e  m a t .
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P r e s s u r e  w as ap p lied  on the h y d ra u l ic  s y s te m  to  the l im i t  of 10, 000 
psig  a s  in d ica ted  by  the gauge . T his  p r e s s u r e  c o r re s p o n d e d  to  a p ­
p ro x im a te ly  800 psig  on the  b a g a s s e  m a t .  P r e s s u r e  w as m a in ta in ed  
on th e  m at fo r  five m inu tes  a f te r  w hich  i t  was r e l e a s e d .
Ju ice  and  b a g a s s e  w e re  w eighed  and the b a g a sse  was tho roug h ly  
m ixed  by  hand a f te r  w hich a o n e -g a l lo n  sa m p le  was re m o v e d .  The 
b a g a s s e  and  a  sa m p le  of ju ic e  w e re  s e t  a s id e  fo r  t r a n s f e r  to the l a b ­
o r a to r y .
F a c to r y  M ill T andem
A t the  beginning  of e a c h  ru n  the c a r r i e r ,  m i l l s ,  b a g a s s e  c o n ­
v e y o r ,  and  the m ixed  ju ice  t r a n s f e r  l in e s  f ro m  the m il l  tanks to  the 
w eighing tan k s  w ere  em p ty .  In i t ia l  m e a s u re m e n ts  w e re  m ade of the 
ju ice  in the m il l  ju ice  tanks and the  F o x b o ro  w eigh ing  tanks  a s  w e ll  a s  
the b a g a s s e  in  the b a le r .
A s each  bundle of c a n e  w as p laced  on the  fe e d e r  ta b le ,  i ts  
w e igh t was r e c o r d e d .  The ru n  c o m m e n c e d  when the knifed can e  e n ­
t e r e d  the c r u s h e r .  Sam pling  c o m m e n c e d  th i r t y  seco n d s  a f t e r  the 
b a g a s s e  was f i r s t  d is c h a rg e d  f ro m  the l a s t  m il l .  S am p les  of the  
c r u s h e r ,  m ix ed , and  l a s t  m il l  ju ic e  and b a g a s s e  f ro m  the th i rd  m ill  
w e re  c o l le c te d .  A u to m atic  c r u s h e r  and  m ixed  ju ice  sa m p lin g  d e ­
v ic e s  w e re  u t i l iz e d .  The r u n  ended  when the l a s t  o f  the b a g a s s e  mat 
w as d i s c h a r g e d  f ro m  the th i r d  m il l .  D u r in g  the  ru n ,  the ba led  
b a g a s s e  was w eighed ov e r  the  b a g a s s e  s c a l e s .
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A f te r  the r u n ,  m e a s u r e m e n ts  w ere  m ade of the ju ice  in  the m il l  
tanks and  the F o x b o ro  tanks a s  w e ll  a s  the b a g a sse  in  the b a le r .  The 
w eigh t of the ju ice  w as c o r r e c t e d  fo r  a n y  change  in the  in v en to ry  of 
m ixed  ju ice  in the m il l  and F o x b o ro  tan k s . In a like m a n n e r ,  the w eight 
of the b a g a s s e  was c o r r e c t e d  for a n y  change in  the in v en to ry  of b a g a sse  
' in the  b a le r .  Ju ice  and b a g a s s e  w eigh ts  w e re  c o r r e c t e d  for the w eight 
of s a m p le s  r e m o v e d .  The w eight of c an e  m il led  was a s s u m e d  to be the 
su m  of the w eights of ju ice  plus b a g a sse  u n le s s  th e re  was e x c e p tio n a l  
d i s a g r e e m e n t  be tw een  th is  value and  th a t  of the cane  s c a le .
The o p e ra t in g  cond itions on the fa c to ry  m ill  tandem  d u r in g  the 
ru n s  a v e ra g e d :  m il l  r o l l  speed  ab o u t 40 fpm y h y d rau lic  p r e s s u r e  in 
tons per l in e a r  foot — c r u s h e r  23, 1st m il l  26, 2nd m il l  33, 3 rd  m ill  
36.
L a b o ra to ry  A n a ly ses
Ju ice  B rix  w as d e te rm in e d  by m eans of the h y d ro m e te r  while pol 
was by H o rn e 's  d r y  lea d .  M o is tu re  in  b a g a s s e  was d e te rm in e d  by d r y ­
ing the b a g a s s e  in the D ie te r t  M o is tu re  T e l le r  for two 15 m inute  c y c le s ,  
P o l  by d ig es tio n  and f ib e r  by d if fe ren c e  follow ed the p ro c e d u re  outlined 
in  Sec tion  711 of Cane Sugar H andbook (E igh th  E d it io n ) .
D ata
Since the f i r s t  w eek  of o p e ra t io n  w as devoted  to " iron ing  out the  
b u g s"  in the p ro c e d u re ,  tab u la r  m a te r i a l  f ro m  this p e r io d  was
d i s c a r d e d .  D a ta  fo r  the r e m a in d e r  of the c r o p  a r e  tabu la ted  in  the 
A ppend ix  by  ru n .  T hese  d a ta  inc lude  the ro u tin e  ju ice  and  b a g a s s e  
in sp e c t io n s  for the sam p le  p ro c e s s in g  d e v ic e s  and  the f a c to ry  m il l  
tandem  a s  w e ll  a s  the p r e l im in a r y  c a lcu la t io n s  c o v e r in g  cane  q u a li ty ,  
i . e . ,  B r ix ,  pol, and f ib e r  pe r  c e n t  can e ,  and e x t r a c t io n  d a ta .
T y p ic a l  c a lc u la t io n s  c o v e r in g  th is  ph ase  of the study  a r e  a l s o  shown 
in the  A ppend ix .
HANDLING O F DATA
S u m m a ry
C a lc u la t io n s  w ere  d ev e lo p ed  along the follow ing m ajor a r e a s  
of in v es tig a t io n :
1. C o r r e la t io n  and  c o m p a r is o n  of the sa m p le  w ith  the 
f a c to ry  d a ta .
2 . A p p lica tio n  of the  sa m p le  d a ta  to a  cane  p ay m en t 
s y s te m  and c a lc u la t io n  of the c o s t  of cane b y  d i f ­
f e r e n t  m ethods of can e  p aym en t.
C o r r e l a t i o n  and C o m p a r is o n  of the Sam ple  w ith  the  F a c to r y  M ill  D ata  
P o l  and  B r ix  E x t r a c t io n ; S ince  th e s e  s tu d ie s  w e re  d i r e c te d  to w a rd  
evolv ing  a  m eans of p re d ic t in g  the f a c to ry  m il l  e x t r a c t io n  f ro m  a sa m p le  
of c a n e ,  of p r i m a r y  i n t e r e s t  w e re  c o r r e l a t io n s  re la t in g  the sa m p le  to 
the f a c to r y  m il l  e x t r a c t io n  and  the a c c u r a c y  of the c o r r e l a t io n s .  By
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m e a n s  of r e g r e s s i o n  a n a ly s e s ,  l in e a r  c o r r e l a t io n s  w e re  developed  b e ­
tw een  the sa m p le  m il l  and  the f a c to r y  m il l  pol e x t r a c t io n  for e a c h  of
1 2the sa m p le  p ro c e s s in g  d e v ic e s .  * T h ese  c o r r e l a t io n s  took the  fo rm :
S \ , ,y = a + bx
w h e re :  ^  is  the  p re d ic te d  f a c to ry  m il l  e x t r a c t io n ,
3
lb s .  pol e x t r a c te d  p e r  ton of c a n e ,  
x  is  the  s a m p le  m il l  pol e x t r a c t io n ,  pol 
e x t r a c te d  p e r  c e n t  c a n e ,  
a  and b a r e  the in te r c e p t  and r e g r e s s io n  
c o e f f ic ie n t  r e s p e c t iv e ly .
The d e g re e  of c o r r e l a t io n  and the a c c u r a c y  of e a c h  dev ice  w e re  
d e te rm in e d  in  t e r m s  of the follow ing f a c to r s :
The c o r r e l a t io n  c o e f f ic ie n t  r .
*"In the i 960  s c re e n in g  s tu d ie s ,  v a r io u s  types of c o r r e l a t io n s  w ere  
t r ie d  includ ing  m ultip le  dependen t v a r ia b le  r e la t io n s h ip s  a s  f a c to ry  pol 
e x t r a c te d  pe r  c e n t  can e  v e r s u s  the sa m p le  pol and f ib e r  per c e n t  c a n e .
In ad d it io n ,  r e la t io n s h ip s  w e re  te s te d  be tw een  the f a c to ry  o p e ra t io n  and 
the sa m p le  m i l l  p e r fo rm a n c e  a s  a s ing le  v a r ia b le  r a i s e d  to  a  pow er.
None of th ese  r e la t io n s h ip s  show ed a n y  im p ro v e m e n t  over the s im p le  
l in e a r  s in g le  v a r ia b le  c o r r e l a t io n .
^ T y p ic a l  s t a t i s t i c a l  c a lc u la t io n s  a r e  shown .in !the A ppendix .
3 P o l  e x t ra c t io n  was e x p r e s s e d  in lb s .  pol pe r  ton of c a n e  r a t h e r  
than pol per  c e n t  cane  s in ce  the su b se q u e n t  cane  p aym en t c a lc u la t io n s  
r e q u i r e d  the p re d ic te d  yield in pounds of 9 6 °  su g a r  pe r  ton  of c a n e .
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The good ness  of the c o r r e l a t i o n  (r^ )  ~ or the f r a c t io n  
of the  sum  of the s q u a r e s  w hich  is a ccoun ted  fo r  
by the c o r r e l a t io n .
The s ta n d a rd  d ev ia tio n  of the e s t im a te  s (y).
The c o e f f ic ie n t  of v a r ia t io n .
The 95 p e r  c e n t  co n fidence  l im i ts  of one t e s t  a t  the 
a v e ra g e  e x tra c t io n  of the  r u n s .
A lthough  the pol e x t r a c t io n  w as of p r im a r y  i n te r e s t ,  the B r ix  e x ­
t r a c t io n  is  a l s o  n e c e s s a r y  in o r d e r  to  p r e d ic t  the  r e te n t io n  of su g a r  
f ro m  the e x t r a c te d  ju ic e  -  the r e te n t io n  be ing  a function  of the p u r i ty  
of the  e x t r a c te d  ju ic e .  F o r  this r e a s o n ,  c o r r e l a t io n s  fo r B r ix  e x ­
t r a c t io n  w e re  deve lop ed  s im i la r  to th o se  for po l, and the a c c u r a c y  of 
the c o r r e l a t io n s  w as s i m i l a r ly  t e s te d .
T h re e  p r i m a r y  f a c to r s  e n te r  in to  the c a lc u la t io n  of the pol or 
B r ix  e x t r a c te d .  T h ese  f a c to r s  are the ju ice  e x t r a c te d  and the  i n s p e c ­
t io n s  of the ju ic e ,  i . e .  , pol e x t r a c te d  = ju ic e  e x t r a c te d  x  pol pe r  c e n t  
j u i c e ^ r  B r ix  e x t r a c te d  = ju ice  e x t r a c te d  x B r ix  per c e n t  ju ic e .  The 
q u e s t io n  a r i s e s :  How re p ro d u c ib le  is  the r e l a t io n s h ip  be tw een  f a c to r y  
and the  sa m p le  m il l  fo r  e ac h  of th e s e  f a c t o r s ?  In o rd e r  to a n s w e r  th is  
q u e s t io n ,  the  follow ing r e la t io n s  w ere  c a lc u la te d  for e a c h  sa m p lin g  
d e v ic e :
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F a c to r y  M ixed Ju ice
Ju ice  E x tr a c t io n  F a c to r  = E x tr a c t io n ,  % Cane__________
Sam ple  M ill Ju ice  E x t r a c t io n  
% Cane
P o l  % Ju ice  F a c to r  = P o l  % F a c to r y  M ixed Ju ic e
Po l % Sam ple  M ill  Ju ice
B r ix  % Ju ice  F a c to r  = B r ix  % F a c to r y  M ixed Ju ice
B r ix  % Sam ple  M ill Ju ice
The r e p ro d u c ib i l i ty  o f  th e s e  f a c to r s  a s  d e te rm in e d  for e a c h  ru n  
w as te s te d  in t e r m s  of the s ta n d a rd  d e v ia tio n  f ro m  the m ean .
Sam ple  Ju ice  E x t r a c t io n  or F ib e r  C on ten t a s  a  M e a s u re  of F a c to r y  
Ju ice  E x t r a c t io n : In the  p rev io u s  c h a p te r ,  a rg u m e n ts  w e re  advanced  
a g a in s t  the use  of the fiber, co n te n t  of a  s a m p le  for p re d ic t in g  f a c to ry  
m il l  e x t r a c t io n .  F r o m  th e s e  a rg u m e n ts ,  the h y p o th es is  was d e ­
ve loped  th a t  the e x t r a c t io n  of a  w e ll  d e s ig n e d  sa m p le  m il l  should  p r o ­
v ide  the b e s t  m ean s  of p re d ic t in g  th a t  of the f a c to ry .  To t e s t  th is  
co n te n tio n ,  l in e a r  c o r r e l a t io n s  w ere  deve lop ed  in th e se  s tu d ie s  b e ­
tw e en  the  f a c to r y  ju ic e  e x t r a c t io n  and the sa m p le  m il l  ju ice  e x tra c t io n  
a s  fo llow s:
y = a  + bx
w h e re :  ^  is  the p re d ic te d  f a c to r y  m il l  ju ice  e x t r a c t io n
per c e n t  c a n e ,  
x  i s  the sa m p le  m il l  ju ic e  e x t r a c t io n  pe r  c e n t  
c a n e .
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a  and b a r e  the i n te r c e p t  and the  r e g r e s s io n  
c o e ff ic ien t  r e s p e c t iv e ly .
A s im i l a r  c o r r e l a t io n  was d e r iv e d  in  w hich x  was the f ib e r  per 
c e n t  can e  a s  d e te rm in e d  f ro m  the sa m p le  m il l  d a ta .  The r e l a t iv e  a c ­
c u r a c y  of the two p re d ic t io n s  was te s te d  by  m eans of:
T he c o r r e la t io n  c o e f f ic ie n t  r .
T he  goodness of c o r r e l a t io n  co e ff ic ien t  r ^ .
T he  s ta n d a rd  d ev ia tio n  of the e s t im a te  s (y).
T h e  co e ff ic ien t  o f v a r ia t io n .
P o l,  F ib e r ,  and  B r ix  P e r  C e n t  C a n e : In the c h a p te r  c o v e r in g  the  cane  
sa m p lin g  in v e s t ig a t io n s  a t  the  Audubon S ugar F a c to r y ,  it w as  ev iden t 
th a t  c o n s id e ra b le  s tu d y  had b e e n  d i r e c te d  to w ard s  the  use of the cane  
q u a l i ty  i ts e l f ,  i . e . ,  pol, f ib e r ,  and B r ix  p e r  c e n t  c a n e ,  a s  a  m e a s u re  
of the value o f  the c a n e  — e i th e r  d i r e c t l y  o r  a s  a m eans of p re d ic tin g  
the r e c o v e r a b le  su g a r  in  the  c a n e .  C o r r e la t io n s  w e re  shown re la t in g  
the f a c to ry  p o l  and f ib e r  pe r  c e n t  c a n e  w ith  the c o r re s p o n d in g  sam p le  
in sp e c t io n s .  Since c o m p le te  cane  in sp e c t io n s  w ere  deve loped  f ro m  the 
s a m p le  m ill  d a ta  in  the c u r r e n t  s tu d ie s ,  s im i la r  c o r r e l a t io n s  have b een  
deve loped  in  the  follow ing m a n n e r :
y  = a  + bx
w h e re :  y is  the  p re d ic te d  po l o r  f ib e r  p e r  c e n t
c a n e  — f a c to r y ,  
x  is  the pol o r  f ib e r  per  c e n t  can e  — s a m p le ,  
a  and  b a r e  the in te r c e p t  and r e g r e s s i o n  c o ­
e f f ic ie n t  r e s p e c t iv e ly .
The a c c u r a c y  of th e se  p re d ic t io n s  w as te s te d  in the sa m e  m an n e r  
a s  ex p la in ed  p re v io u s ly .
C o s t  of Cane by  Sam ple  M il l  E x t r a c t io n
Having d e te r m in e d  the r e l a t iv e  a c c u r a c y  of the  e x t r a c t io n  p r e ­
d ic t io n s  by m ean s  of the v a r io u s  sa m p le  p ro c e s s in g  d e v ic e s ,  the n e x t  
p ro b le m  b e co m es  th a t  of c o n s id e r in g  a  can e  p ay m e n t  s y s te m  b a se d  on 
can e  q u a li ty  a s  p re d ic te d  by  sa m p le  m il l  e x t r a c t io n .
The can e  p aym en t s y s te m  c o n s id e r e d  in th e s e  s tu d ie s  is b a se d  
on the  p ro p o s i t io n  th a t  c a n e  of e q u a l  q u a l i ty  shou ld  r e c e iv e  the sa m e  
p a y m e n t  r e g a r d l e s s  of the fa c to ry  to  w hich  i t  is  d e l iv e re d .  In this 
m a n n e r ,  the g ro w e r  is n o t  p ena lized  fo r  in e ff ic ien t  f a c to ry  o p e ra t io n ,  
and the fa c to ry  w hose e f f ic ie n cy  is above  th a t  of a c e r t a i n  s ta n d a rd  r e ­
c e iv e s  the b e n e f i ts  a c c ru in g  from  its  im p ro v e m e n ts .  In s u m m a r y  
f o r m ,  the d e te rm in a t io n  of cane  p ay m en t by  sa m p le  m ill  e x t r a c t io n  i n ­
c o r p o r a te d  the follow ing s te p s :
1. C o r r e c t io n  of the f a c to ry  e x t r a c t io n  to a s ta n d a rd  e x ­
t r a c t io n .
2. D e te rm in a t io n  of pol and  B r ix  e x t r a c t io n  fa c to r s
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w hich  r e l a t e  the  a v e ra g e  s ta n d a rd  f a c to ry  e x t r a c t io n  
to  th a t  of the  sa m p le  m il l  fo r a g iv en  p e rio d  of t im e  
-  s a y  a  ru n .
3. A p p lica tio n  of the  e x t r a c t io n  f a c to r s  to the sa m p le  
m il l  e x t r a c t io n  for e a c h  g r o w e r 's  d e l iv e r y  in  o rd e r  
to d e te rm in e  a  p re d ic te d  e x t r a c t io n  fo r  the  d e l iv e ry .
4. A p p lica tio n  of a  th e o r e t i c a l  r e te n t io n  fo rm u la  and a 
s ta n d a rd  bo iling  house  e f f ic ie n c y  to  the p re d ic te d  e x ­
t r a c t io n  in  o r d e r  to d e te rm in e  a  p re d ic te d  y ie ld  of 
96 °  s u g a r .
5. C a lc u la t io n  of the v a lue  of the sh ip m en t b a sed  on i t s  
p re d ic te d  9 6 °  su g a r  c o n te n t .
6 . D e te rm in a t io n  of tha t p o r t io n  of the  su g a r  va lue  o f 
the s h ip m e n t  w hich  a c c r u e s  to  the g ro w e r .  T his  
s te p  a s s u m e s  a  s ta n d a rd  s p l i t  in r e tu r n s  for su g a r  
be tw een  the  f a c to r y  and  the  g ro w e rs  d e l iv e r in g  to 
the  f a c to r y .
S ta n d a rd  F a c t o r y  E x t r a c t i o n : T h e re  a r e  v a r io u s  m ethods by w hich  the 
fee to r  y  c o n t r o l  d a ta  c o v e r in g  a  g iven  p e r io d  of t im e  can  be a d ju s te d  to  
r e f l e c t  a  s ta n d a rd  e x t r a c t io n .  Such m ethods c o m e  to m ind a s  pol e x ­
t r a c t io n  p e r  c e n t  pol in  c a n e  — o r  r e d u c e d  pol e x tra c t io n  a s s u m in g  a 
s ta n d a rd  f ib e r  c o n te n t  of the  c a n e .  F o r  p u rp o se s  of th is s tudy  a  v e ry  
s im p le  m ethod w as ad o p ted  in w hich  the  s ta n d a rd  e x t ra c t io n  was
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d e te rm in e d  f ro m  an  a s s u m e d  s ta n d a rd  l e v e l  of the  p o l / f ib e r  and
4
B r ix / f ib e r  in b a g a s s e .  Then:
P o l  E x t r a c te d  %o
C ane ; S ta n d a rd  = P o l  % 
F a c to r y  Cane
B r ix  E x t r a c te d  
% C ane; S ta n d a rd  = B rix
% Cane
P o l
F ib e r
B r ix  i 
F ib e r
x  F ib e r  
B a g a s se  % C ane
x  F ib e r  
B a g asse  % Cane
The B r ix  in  b a g a s s e  w as th a t  a s  d e te rm in e d  f r o m  the pol c o n te n t  
of the b a g a s s e  and the  p u r i ty  of the l a s t  m il l  ju ic e .
In a  s y s te m  su c h  a s  th is ,  p ro b a b ly  s ta te  a v e ra g e  f a c to ry  e x -  
t r a c t io n  a s  d e te r m in e d  f ro m  the s ta te  a v e r a g e  b a g a s s e  in sp e c t io n s  
would be  the s ta n d a rd  — su c h  d a ta  to  be a  f iv e -y e a r  a v e r a g e .  U n fo r ­
tu n a te ly ,  the  f ig u re s  of B r ix / f i b e r  in b a g a s s e  w ere  no t a v a i la b le  — 
n o r  w e re  the l a s t  m i l l  ju ic e  in sp e c t io n s .  F o r  th is  r e a s o n ,  i t  was n e c ­
e s s a r y  to  u se  the m il l in g  d a ta  o f a g ro u p  of s e le c te d  m il l s ,  and  f ro m  
th e se  d a ta  the  s u c r o s e / f i b e r  and B r ix / f i b e r  in b a g a s s e  w e re  d e t e r ­
m ined  fo r  the  c o n c u r r e n t  1961 c r o p .  The r e s p e c t iv e  f ig u re s  w ere  
0 .7 1 2 0  and 0 .9 7 6 6 .
^ P ro b a b ly  the a rg u m e n ts  a g a in s t  d r y  f ib e r  a s  a  b a s is  fo r  p r e d i c t ­
ing the  e x t r a c t io n  r e s p o n s e  of a  can e  sa m p le  a r e  a l s o  v a lid  when u s in g  
the  r a t i o  of pol and  B r ix  to  f ib e r  in b a g a s s e  a s  a  s ta n d a rd  of f a c to r y  e x ­
t r a c t i o n .  I t  m a y b e  th a t  the  f a c to r  d e s i r e d  is  the r a t i o  o f B r ix  o r  s u c r o s e  
to  d r y  f ib e r  p lus B r i x - f r e e  w a te r .  O ther m ethods of e s ta b l i s h in g  a  
s ta n d a rd  f a c to r y  e x t r a c t io n  a r e  undoub ted ly  a v a i la b le  and  to  be p r e ­
f e r r e d  in  a  f in a l  a p p l ic a t io n  of th is  s y s te m  of cane  q u a l i ty  d e te rm in a t io n .
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P o l  and B r ix  E x t r a c t io n  F a c t o r s : F a c to r s  w e re  d e te rm in e d  w hich  r e ­
la ted  the sa m p le  m il l  to  the  s ta n d a rd  fa c to ry  e x t r a c t io n  fo r  e a c h  ru n  
a s  fo llow s:
P o l  E x t r a c te d  % C ane,
P o l  E x t r a c t io n  = S ta n d a rd  F a c to r y _____
P o l E x t r a c te d  % C an e ,
Sam ple  M il l
B r ix  E x t r a c te d  % C ane,
B r ix  E x t r a c t io n  = S ta n d a rd  F a c to r y _____
B rix  E x t r a c te d  % C ane ,
Sam ple  M ill
T h ese  f a c to r s  w e re  a v e ra g e d  fo r  the c r o p .  In c o m m e r c i a l  o p ­
e ra t io n ,  the e x t r a c t io n  fa c to r s  would p ro b ab ly  c o v e r  the p e r io d  of one 
ru n .
P re d ic te d  Y ie ld : T he p re d ic te d  y ie ld  fo r  e a c h  ru n  was d e te rm in e d  by 
m ean s  of a  m odified  Y = Sx — By fo rm u la .  T his  v e r y  s im p le  and  d i r e c t  
fo rm u la  was d ev e lo p ed  a t  the H oum a, L o u is ia n a ,  E x p e r im e n t  S ta tion
C
and is  b a sed  on the W in te r - C a r p  r e te n t io n  fo rm u la .  A s u se d  in these  
s tu d ie s ,  the fo rm u la  w as m odified  by the  in c lu s io n  of the a v e ra g e  pol 
and  B r ix  e x t r a c t io n  f a c to r s  to  r e a d :
Y = Sx -  By
^G eorge  A rc e n e a u x ,  "A s im p li f ie d  M ethod of M aking T h e o r e t ic a l  
S ugar Y ie ld  C a lc u la t io n s ,  " In te rn a t io n a l  S ugar J o u r n a l , XXXVII (1935), 
2 6 4 -2 6 5 .
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w h ere :  Y is  the p re d ic te d  y ie ld , lb s .  9 6 °  S u g a r /T o n
of G ro s s  C a n e .
S is the P o l  E x t r a c te d  % Cane — Sam ple  M ill.
x  i s  29. 167 (a) (c) lb s .  9 6 °  Sugar_______________
(Ton Cane) (% P o l  E x tra c te d )
B is the B r ix  E x tr a c te d  % C ane — Sam ple  M ill.
y is  8 .333 (b) (c) lb s .  96° Sugar________________
(Ton Cane) (% B r ix  E x tra c te d )
(a) is  the P o l  E x tr a c t io n  F a c to r .
(b) is  the B r ix  E x t r a c t io n  F a c to r .
( c ) i s  the bo iling  house  e ff ic iency .
The f iv e - y e a r  L o u is ia n a  s ta te  a v e ra g e  boiling  e ff ic ien cy  (1957-
£
1961 ) of 0 .9659  w as u se d  in th ese  s tu d ie s .
Value of the S h ipm ent:  The va lue  of the sh ip m en t a s  d e te rm in e d  f ro m  
the p re d ic te d  y ie ld  was c a lc u la te d  a s  fo llow s:
V = Y /1 00  x  S. P .
w h e re :  V is  the va lue  of the  sh ip m e n t  fo r  s u g a r ,
$ /G ro s s  Ton of C ane.
S. P .  is  the a v e ra g e  p r ic e  of r a w  su g a r  fo r  
a  sp e c if ied  p e rio d  (w eekly  o r s e a s o n ’s 
a v e ra g e )  a s  quoted b y  the N ew  O rlean s
^ "S p e c ia l  S ta t i s t i c a l  I s s u e ,  " The Sugar Bulletin, X L (1962),
p. 254.
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Sugar E x ch a n g e ,  $ /C w t .  9 6 °  r a w  s u g a r .
F o r  th e s e  s tu d ie s ,  the 1961 s e a s o n 's  a v e r a g e  p r ic e  of 9 6 °  r a w
7
su g a r  of $6 . 3 153/c w t.  was u se d .
C o s t  of Cane fo r  S u g a r : The c o s t  of c an e  fo r  s u g a r ,  w h ich  is in e f fe c t  
the s h a re  of the  va lue  of can e  fo r  su g a r  w hich  a c c r u e s  to  the  g ro w e r ,  
was d e te rm in e d  a s  fo llow s:
C = V x  F
w h e re :  C is the c o s t  of can e  fo r  s u g a r ,  $ / G r o s s  C a n e .
F  is  the sh a re  o f the r e t u r n s  for su g a r  (or the 
value  of s u g a r )  w hich  a c c r u e  to  the g ro w e r .
The s h a r e  of the r e t u r n s  fo r s u g a r  to a g ro w e r  in the A udubon
S ugar F a c to r y  f r e ig h t  a r e a  (a) w as a s s u m e d  to be 0 .646  fo r  s ta n d a rd
c a n e ,  i . e .  , 12 per c e n t  pol in  n o r m a l  ju ic e .  T h is  f a c to r  w as c a l c u -
8
la ted  from  th e  1961 c r o p  c o m m e r c i a l ly  r e c o v e r a b le  su g a r  tab le .
T h is  tab le ,  w hich  d e te r m in e s  the  b a s e s  fo r the S ugar A c t  p a y m e n ts ,  
show s the p re d ic te d  yield a t  the d i f f e r e n t  le v e ls  of pol pe r  c e n t  n o r m a l  
ju ic e .  In c a lc u la t in g  the y ie ld s ,  the  W in te r - C a r p  th e o r e t i c a l  r e te n t io n
7 E x h ib i t  N o . 6 to  the 1961 S ugar  M il l  L e t t e r  No. 3 f ro m  the 
L o u is ia n a  A g r i c u l t u r a l  S ta b i l iz a t io n  and  C o n se rv a t io n  S e rv ic e  S tate  
Office d a ted  F e b r u a r y  26, 1962.
Q
" D e te rm in a t io n  of C o m m e r c ia l ly  R e c o v e ra b le  Sugar fo r  the 1961 
C ro p  of L o u is ia n a  S ugar C an e , " T he S ugar B u l le t in , X L  (1962), p. 8 6 .
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fo rm u la  and  the p re c e d in g  f iv e -y e a r  s ta te  a v e ra g e  n o r m a l  ju ice  e x ­
t r a c t io n  and boiling  h ouse  e f f ic ie n c y  a r e  a s s u m e d .
C o s t  of C ane By N o rm a l  Ju ice  Q u a lity
T o  p rovide  a c o m p a r is o n  of the c o s t  of cane  by sa m p le  m il l  e x ­
t r a c t io n ,  the c o s t  was com pu ted  w ith the co n v en tio n a l  n o r m a l  ju ice  pol 
an d  p u r i ty  m ethod . In th e se  c a lc u la t io n s  a  d r y  m illing  fac to r  of 0 .97  
w as a s s u m e d .  The f a c to ry  n o rm a l  ju ic e  B r ix  is  then  d e te rm in e d  a s  
f o l lo w s :
It was a l s o  a s s u m e d  that the f a c to r y  w ashed  its  cane  so  tha t  it  
w as  n e c e s s a r y  to d e te rm in e  an  "und ilu ted"  c r u s h e r  ju ice  B rix  f ro m  
the sa m p le  m il l  ju ice  B r ix  and a d ilu tion  c o m p e n sa tio n  fac to r  a s  
fo l lo w s :
A c tu a l ly ,  the can e  was no t w ashed , and fo r  th e se  s tu d ie s  the 
d ilu t io n  c o m p e n sa t io n  fa c to r  was d e te rm in e d  a s  the c r o p  a v e ra g e  of 
the  d a i ly  r a t i o  of the B r ix  of the c r u s h e r  ju ice  to  the B r ix  of the sam p le  
m il l  ju ic e .  N o rm a l ly ,  th is  f a c to r  is  d e te rm in e d  in w eek ly  one hour 
t e s t s  on d r y  s u g a r  c a n e .
B r ix  % N o rm a l  = B rix  % C ru s h e r  x  0 .97
Ju ic e ,  F a c to r y  Ju ice
B rix  % "U ndilu ted" 
C r u s h e r  Ju ice
B r ix  % Sam ple  x D ilu tion  
M ill  Ju ice  C o m pensa tion
F a c to r
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A n o th e r  a s su m p t io n  w as  m ade in d e te rm in in g  the factory- 
n o rm a l  ju ice  pol which is  c a lc u la te d  a s  fo llow s:
P o l  % N o rm a l  = B r ix  % N o rrp a l  x  P u r i ty  of
J u ic e ,  F a c to r y  Ju ic e ,  F a c to ry  Dilute Ju ice
In th ese  s tu d ie s ,  no m a c e r a t io n  w a te r  w as used  in o rd e r  to 
c o l le c t  d r y  m il l in g  d a ta .  F o r  th is  r e a s o n ,  the p u r i ty  of the e x t r a c te d  
ju ice  w as h ig h e r  than  i t  would be under  c o m m e r c ia l  co n d it io n s .  C o n ­
seq u en tly ,  an  a s s u m e d  d ilu te  ju ice  p u r i ty  w as c a lc u la te d  c o r r e s p o n d ­
ing to  the  s ta n d a rd  f a c to r y  e x t r a c t io n  which was d i s c u s s e d  in  the 
p re c e d in g  s e c t io n .  The c a lc u la t io n  w as a s  fo llow s:
P o l  E x t r a c te d  %
P u r i t y  of = C ane , S ta n d a rd  F a c to r y  
D ilu te  Ju ice  B r ix  E x t r a c te d  %
C ane, S ta n d a rd  F a c to r y
By the use  of sa m p le  m il l  f a c to r s ,  the g r o w e r s '  cane  q u a li ty  
(the p re d ic te d  n o r m a l  ju ice  po l and p u ri ty )  is  d e te rm in e d  a s  the  p r o ­
du c t  of the s a m p le  m i l l  in sp e c t io n s  a n d  the sa m p le  m il l  f a c t o r s .  T h ese  
f a c to r s ,  which r e l a te  the  sa m p le  m il l  to  the f a c to ry  ju ice  in sp e c t io n s ,  
w e re  d e te rm in e d  a s  follow s fo r  each  ru n ,  and  the  c r o p  a v e ra g e  value 
was then  c a lc u la te d :
Sam ple  M il l  = B r ix  % N o rm a l  J u ic e ,  F a c to r y  
B r ix  F a c to r  B r ix  % Sam ple  M ill  Ju ic e
Sam ple  M il l  = P o l  % N or m a l  Ju ic e ,  F a c to r y  
P o l  F a c to r  P o l  % Sam ple  M il l  Ju ice
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In c o m m e r c i a l  o p e ra t io n ,  th e se  f a c to r s  a r e  a run n in g  five day- 
a v e ra g e  of the fa c to rs  fo r  the c u r r e n t  d ay  and the p rec ed in g  four d a y s .  
The g r o w e r s 1 c an e  q u a li ty  (the p re d ic te d  n o r m a l  ju ice  pol 
and  p u ri ty )  w as then  c a lc u la te d  a s  fo llow s:
P re d ic te d  N o rm a l  
Ju ice  Pol
= P o l  % Sam ple  x  Sam ple  M ill  
M ill  Ju ice  P o l  F a c to r
P re d ic te d  N o r m a l  
Ju ice  B rix
= B r ix  % Sam ple  x  Sam ple  M ill 
M ill  Ju ice  B r ix  F a c to r
P re d ic te d  N o r m a l  
Ju ice  P u r i ty
= P re d ic te d  N o rm a l  Ju ice  P o l  
P re d ic te d  N o r m a l  Ju ice  B r ix
S ta n d ard  can e  w as then c a lc u la te d  a s  fo llow s:
S ta n d a rd  Cane 
p e r  N e t Ton 
Cane
Q u a li ty  P u r i t y
( Pol) x F a c  to r
F a c to r
Then:
C o s t  of C an e , 
$ /N e t  Ton
S ta n d a rd  Cane 
per  N et Ton 
Cane
1961 C r o p  P a y m e n t  
x  for One Ton of 
S ta n d a rd  C ane
The 1961 c r o p  p ay m en t for one ton  of s ta n d a rd  cane  in F r e ig h t
A r e a  (a) w as $ 6 ,7 2 6 .
To m ake th is  c o s t  c o m p a ra b le  w ith th a t  f ro m  the sa m p le  m il l
^ " E x h ib i t  N o. 6 t o  , " Ibid.
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e x tr a c t io n  c a lc u la t io n s , the above c o s t  was c o n v e r te d  to a  g ro s s  cane  
b a s is  a s  fo llow s:
C o s t  of Cane f ro m  P o l ,  F i b e r ,  and B r ix  P e r  C en t Cane
Since p rev io u s  s tu d ie s  a t  the Audubon Sugar F a c to r y  had d e a l t  
w ith  e v a lu a t io n  of cane  in t e r m s  of the can e  qu a li ty  i t s e l f  a s  pol, f ib e r ,  
and B r ix  p e r  c e n t  c a n e ,  i t  w as f e l t  th a t  cane  c o s t  da ta  b a sed  on th is  
m ethod of c a n e  q u a l i ty  d e te rm in a t io n  would be of i n t e r e s t .  F o r  th is 
p u rp o se ,  the c o r r e l a t io n s  which w ere  developed  in  the p rev io u s  s e c ­
tion  r e l a t in g  the sa m p le  in sp e c t io n s  to  those  of the fa c to ry  w ere  used .
It w ill  be r e c o l le c te d  th a t  these  c o r r e l a t io n s  w e re  in the f o r m ^ - = a + bx 
w h e r e ^ a n d  x  w e re  the r e s p e c t iv e  p red ic te d  f a c to r y  and the sa m p le  pol, 
f ib e r ,  or B r ix  per c a n e .
s
P re d ic te d  e x t r a c t io n  was b a se d  on the s ta n d a rd  e x t ra c t io n  
f a c to r s  d i s c u s s e d  p rev io u s ly ,  i . e . ,  p o l /f ib e r  in b a g a sse  and  B r ix / f ib e r  
in  b a g a s s e ,  and  c a lc u la te d  a s  fo llow s:
C o s t  of Cane 
$ /G r o s s  Ton
C o s t  of C an e , x  
$ /N e t  Ton
N et Ton 
G ro s s  Ton
P re d ic te d  
P o l  E x t r a c te d  
% C ane Cane
P re d ic te d  
P o l  %
F ib e r  
% Cane
P re d ic te d  
B r ix  E x t r a c te d  
% C ane Cane
P re d ic te d  
B r ix  %
F ib e r  
% Cane
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The p re d ic te d  y ie ld  fo r  e a c h  ru n  w a s  d e te rm in e d  by  m ean s  of 
Y = Sx -  By, w hich  w as  m odified  for th is  a p p lic a t io n  a s  fo llow s:
Y = Sx -  By
w h e re :  Y is  the p re d ic te d  y ie ld ,  lb s .  9 6 °  S u g a r /T o n
of G ro s s  C a n e .
S is  the p re d ic te d  pol e x t r a c te d  p e r  c e n t  c a n e .
x  i s  29. 167 (c) lb s .  9 6 °  Sugar_______________
(Ton C ane) (% P o l E x tra c te d )
B i s  the p re d ic te d  B r ix  e x t r a c te d  pe r  c e n t  
c a n e .
y i s  8 .33  (c) lb s .  9 6 °  Sugar________________
(Ton C ane) (% B rix  E x tra c te d )
(c) is  the bo iling  h o u se  e ff ic ie n cy .
The five y ea r  s ta te  a v e ra g e  bo iling  h o u se  e f f ic ie n c y  of 0 .9659  
w as  u sed  in  th e se  s tu d ie s .
The v a lu e  o f  the sh ip m e n t  and the su b s e q u e n t  c o s t  o f c an e  w ere  
c a lc u la te d  in  the sa m e  m an n e r  a s  in the c o s t  c a lc u la t io n s  w ith  the 
s a m p le  m il l  e x tra c t io n  m ethod  of can e  e v a lu a t io n .
M isc e l la n e o u s  D ata  E v a lu a t io n
A m ong  the c r i t i c i s m s  for the n o r m a l  ju ice  m ethod of c an e  
q u a l i ty  d e te rm in a t io n  a r e  the use  o f  a d r y  m il l in g  fa c to r  to  c o n v e r t  the 
c r u s h e r  ju ice  B r ix  to th a t  of the n o r m a l  ju ic e ,  and  the d ilu t io n  c o m ­
p en sa t io n  fa c to r  by m eans o f w hich  an  "un d ilu ted "  c r u s h e r  ju ice  B rix
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m a y  be c a lc u la te d  f ro m  the c o r re s p o n d in g  sa m p le  m il l  in sp e c t io n  
w hen w ash  w a te r  is  ap p lied  to the cane  in  the  c a r r i e r .
D r y  M illing F a c t o r : No m a c e r ta io n  w a te r  was ap p lied  to the f a c to ry  
m il l  in o r d e r  th a t  a  d ry  m illing  fa c to r  could be d e te rm in e d  for e a c h  
r u n  by m eans  of the follow ing c a lc u la t io n :
F a c to r y  N o rm a l
D ry  M illing  F a c to r  = Ju ice  B r ix __________________
F a c to r y  C ru s h e r  Ju ic e  B r ix
A c c o rd in g  to  the a n n u a l  S am pling  T e s t in g  and R e p o r tin g  P r o ­
c e d u re  , a  L o u is ia n a  f a c to ry  m ay  use the fa c to r  0 .9 7 ,  o r i t  m ay  ru n  
a  d r y  m ill ing  t e s t  to  d e te rm in e  a  f a c to r .  Of i n te r e s t ,  then, i s  the 
r e p ro d u c ib i l i ty  of the fa c to r  or the ran ge  which m ight be ex p ec ted  in  
the fa c to r  a s  d e te rm in e d  from  one t e s t .  F o r  th is  p u rp o se ,  the f a c to r s  
f ro m  a l l  ru n s  w ere  a v e ra g e d ,  an d  the 95 per c e n t  con fidence  l im its  
f o r  one d r y  m il l in g  t e s t  w ere  d e te rm in e d .
D ilu tio n  C o m p e n sa t io n  F a c t o r : R ecen tly ,  q u e s t io n s  have  been  r a i s e d  
a s  to the va lu e  and the  r e p ro d u c ib i l i ty  of the d ilu tio n  c o m p e n sa t io n  
f a c to r ,  and  p lans have  b e e n  fo rm u la te d  to ru n  d ilu tio n  c o m p e n sa t io n  
fa c to r  t e s t s  a t  s e v e r a l  L o u is ia n a  f a c to r ie s  d u r in g  the 1962 c r o p .  U n­
fo r tu n a te ly ,  th e se  d is c u s s io n s  to ok  p lace  a f t e r  the  c o m p le t io n  of the  
p lan t  t e s t s  in  th is  s tu dy . A m ong the fa c to r s  w hich  undoubted ly  in f lu ­
en ce  the d ilu tion  c o m p e n sa t io n  fa c to r  a r e  the m ethod of r e m o v in g  the
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c a n e  s a m p le  -  w h e th e r  b y  hand o r  m e c h a n ic a l  g r a b  -  and  the m anner  
o f  m il l in g  (he sa m p le  a s  the type o f  e q u ip m en t,  p r e s s u r e  on the r o l l s ,  
e tc .  T h e s e  f a c to r s  w e re  a l l  c o n s ta n t  d u r in g  th e se  s tu d ie s .  The can e  
w as  s a m p le d  by m e c h a n ic a l  g ra b ;  the  sa m p le  m il l  i s  a  w e l l -d e s ig n e d  
p ro to ty p e  o f  a  c o m m e r c i a l  m il l ;  and  p r e s s u r e s  s im u la t in g  th o se  of 
c o m m e r c i a l  o p e ra t io n  w e re  m a in ta in ed  on  the m il l .  Thus the only 
v a r i a b le s  o p e ra b le  w hich  m igh t a f fe c t  th e  fac to r  w e re  the  q u a l i ty  of 
the  can e  i t s e l f  a s  the  v a r i e t y  and d e g re e  o f  m a tu r i ty ,  the  w e a th e r  a s  
r e f le c te d  by r a in f a l l  and su b se q u e n t ly  w e t  c a n e ,  ahd  the vo lum e of 
t r a s h  acc o m p a n y in g  the c a n e .
W ith  the  above c o n s id e ra t io n s  in  m ind , the d ilu t io n  c o m p e n ­
sa t io n  fa c to r  w as  c a lc u la te d  fo r  e a c h  r u n  in  the fo llow ing m an n e r :
D ilu tion
C o m p en sa t io n  = "U n d ilu ted 11 C r u s h e r  Ju ic e  B r ix
F a c to r  Sam ple  M i l l  Ju ice  B r ix
Since no w ash  w a te r  w as a p p lied  to  the c a n e  in the c a r r i e r ,  the 
c r u s h e r  ju ic e  w as  of c o u r s e  " u n d i lu te d ."
F r y n  the daily- r u n  d a ta ,  the a v e r a g e  fa c to r  was d e te r m in e d ,  
and  the  95  p e r  c e n t  con fid ence  l im i ts  fo r  one d i lu t io n  c o m p e n sa t io n  
fa c to r  t e s t  w e re  su b se q u e n t ly  c a lc u la te d .
C H A PT E R  VIII
RESU L T S AND DISCUSSION OF RESULTS
FA CTO RY VERSUS SA M PLE PO L  EXTRACTION
F r o m  the d a ta  of 23 ru n s ,  l in e a r  c o r r e l a t io n s  w e re  d eve loped  
fo r  e a c h  sa m p le  p ro c e s s in g  d ev ice  r e la t in g  the sa m p le  pol e x tra c t io n  
to  the f a c to ry  e x t r a c t io n .  The c o r r e l a t io n s  took the fo rm :
y = a  -f bx
w h e re :  ^  i s  the  p re d ic te d  f a c to r y  pol e x t r a c t io n ,
lb s .  pol e x t r a c te d  p e r  ton of c a n e ,  
x  is  the sa m p le  m il l  pol e x tra c t io n ,  pol 
e x t r a c te d  pe r  c e n t  c a n e ,  
a  and  b a r e  the in te r c e p t  and the  r e g r e s s io n  
c o e f f ic ie n t  r e s p e c t iv e ly .
The e x t r a c t io n  d a ta  and  a s u m m a r y  of the s t a t i s t i c a l  a n a ly s is  of 
the da ta  a r e  shown in  T ab le  VII. The d e g re e  of c o r r e l a t io n  and  the a c ­
c u r a c y  of e a c h  d ev ic e  in  p re d ic t in g  the f a c to r y  e x t r a c t io n  a r e  s u m m a r ­
ized  below :
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T A B L E  VII
PO L  EXTRACTION CORRELATION 
FACTORY VERSUS SA M PLE M ILL
B a s is :  y * a + bx
W here: y is  the  fa c to ry  e x tra c t io n ,  lb s .  pol 
e x tra c te d  p e r  g ro s s  ton of cane , 
x  is the  sa m p le  m il l  e x tra c t io n ,  pol 
e x tra c te d  % can e , 
a  and  b a r e  the in te r c e p t  and r e g r e s s io n  
coeffic ien t r e s p e c t iv e ly .
D ate
( 1961)
y F a r r e l  - 1 F a r r e l  - 2
Screw
P r e s s
O ct. 26 191 .4 8 .9 7 9 .8 8 10 .30
O ct, 30 19 0 .4 8 .9 2 9 .9 3 10.31
O ct. 31 208. 8 9 .81 10.91 10 .75
Nov. 2 2 0 9 .2 9 .4 5 10.81 11.31
Nov. 3 1 9 0 . 0 9 .1 5 9 .9 4 10.72
No. 6 182 .2 9 . 0 2 9 .7 9 10.42
Nov. 7 195 .4 9 .1 4 10 .03 10 .43
Nov. 9 194 .8 9 .2 4 10.37 10 .45
Nov. 10 1 8 9 . 8 9 .2 2 10 .09 10.31
Nov. 13 1 82 .4 8 .4 3 9. 54 9 .3 3
Nov. 14 1 6 6 . 8 7 .59 9 .5 9 9 .72
Nov. 16 1 68 .4 7 .9 5 8 .3 0 9 .0 9
Nov. 17 1 8 9 . 0 8 . 72 9 .3 3 10 .06
Nov. 20 188.2 8 . 8 8 9 .59 10 .89
Nov. 21 2 0 0 . 8 9 .4 4 10 .58 10.83
Nov. 27 184 .4 8 . 55 9 .2 5 10.09
Nov. 28 1 9 6 . 6 9 . 2 1 9 .7 7 10 .37
Nov. 30 2 1 0 . 8 1 0 . 12, 10 .99 11 .49
D ec. 1 2 0 3 .2 9 .6 9 10.01 11 . 21
D ec. 4 2 0 3 .6 9 .4 8 10.62 1 1 . 0 6
D ec. 5 2 1 1 . 2 9 .8 7 10.51 11 .16
D ec. 7 2 0 8 .8 9 .81 10.69 11 .27
D ec. 8 2 1 4 .8 10 .25 10. 74 11 .01
a •M. 17 .0 16 .9 2 .5
b -- 19.396 17.698 18 .234
r -- 0 . 9 6 0 0 0 .8702 0 .8676
r :I -- 0 . 9 2 1 6 0 i 7573 0 .7527
Box
P r e s s
8 .3 5  
8 ,7 4  
8 .4 2  
8 .7 2
8 .3 6  
8 .81  
8 . 1 1
8 .41  
8 .4 0
7 .36  
7 .25
7 .42  
7 .1 2  
7 .51  
7 .60
7 .42  
8 . 1 0  
8 .6 5  
7 .7 0  
7 .8 7  
7 .2 4  
7 .5 9  
7 .31
161 .7  
4 .1 7 7  
0 .1796  
0 .0323
(T ab le  continued on nex t page)
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T A B L E  VII (co n t’d)
PO L EXTRACTION CORRELATION 
FACTORY VERSUS SA M PLE M ILL
x
Screw
y F a r r e l  - 1 F a r r e l  - 2 P r e s s
B(y), lb s .
pol — 3. 75 6 ,6 0  6 , 6 6
C oeffic ien t  
of
v a r ia t io n ,
% -  1 .9  3 .4  3 .4
95% 
confidence  
L im its  a t  
Avg. ,
+ l b s . pol — 7 .9  1 4 .0  14,1
Box
P r e s s
13. 18
6 . 8
2 7 .9
214
95% C on f .
Sam ple
M ill r 2r
C oeff. 
of
V a r ia t io n ,
%
L im its  of One 
Sam ple  a t  the 
Run A vg . E x t .  , 
l b s . po l
F a r r e l - 1 0 . 9 6 0 0 0 . 92 1 6 1.9 7. 9
F a r r e l - 2 0.8702 0.7573 3 .4 14. 0
S c rew  P r e s s 0 .8676 0.7527 3 .4 14. 1
Box P r e s s 0. 1796 0.0323 6 . 8 27. 9
Of p a r t i c u la r  i n t e r e s t  is the r e l a t iv e ly  h igh  d e g re e  of c o r r e l a t io n  
fo r  the  s ing le  m ill ing  in  the F a r r e l  m ill .  The 23 ru n s  cover  d a ta  f ro m  
two la b o r a to ry  s e c t io n s ,  and in e a c h  se c t io n  the F a r r e l - 1  p ro c e s s in g  
sc h e m e  show ed the b e s t  c o r r e l a t io n .  The c o r r e la t io n  c o e ff ic ien t  r  
w as  0 .9248  fo r  the f i r s t  se c t io n  and  0 .9806  fo r  the second  s e c t io n .  It 
is  of i n t e r e s t  to  c o m p a re  the e x tra c t io n  a s  p red ic te d  f ro m  the F a r r e l - 1  
c o r r e l a t i o n  w ith  the a c tu a l  f a c to ry  e x tra c t io n  fo r  the 23 ru n s .  This is 
done in T ab le  VIII.
The F a r r e l - 2  and  s c r e w  p r e s s  c o r r e l a t io n  w e re  re a so n a b ly  
good — p a r t i c u l a r ly  when c o m p a re d  to tihe d e g re e  of c o r r e l a t io n  a c h ie v ­
ed in the s tu d ie s  of the p rev io us  y e a r s .  T h ere  is  no r e a s o n  e v id e n t  
why the d e g re e  of c o r r e l a t io n  w ith  these  p ro c e s s in g  sc h e m e s  could  no t 
be im p ro v e d  w ith  fu r th e r  s tudy . The box p r e s s  with a  c o r r e l a t io n  c o ­
e ff ic ie n t  of 0. 1796 show ed v e r y  poor a c c u ra c y .  In o r d e r  to p rov ide  an  
in s ig h t  in to  the p o ss ib le  r e a s o n s  fo r  the d if fe re n c e  in the  a c c u ra c y  of 
the v a r io u s  sa m p le  e x t r a c t io n  d e v ic e s ,  the  ind iv idua l f a c to rs  which
TA BLE VIII
A C T U A L  VERSUS PR ED ICTED  PO L EX TRA CTIO N
F A R R E L -1
B a s i s : y = 1 7 .0  + 19.396 x
W here :  y is  the p re d ic te d  fa c to ry  e x t r a c t io n ,  lb s .  pol
e x tra c t io n  p e r  g ro s s  ton of c a n e ,  
x is the sam p le  m il l  e x t r a c t io n ,  pol e x t r a c te d  
% c a n e .
D ate P re d ic  ted A c tu a l D iffere i
1961 X A7 7 y -  P
O ct. 26 8 .9 7 191. 0 191.4 + 0 .4
30 8.92 1 9 0 . 0 190.4 + 0 .4
31 9 .8 1 207 .3 208. 8 + 1.5
Nov. 2 9 .4 5 2 00 .3 2 0 9 . 2 + 8 .9
3 9. 15 194. 5 190.0 -  4 .5
6 9 . 0 2 192 . 0 182.2 -  9 .8
7 9. 14 194.3 195.4 + 1. 1
9 9 .2 4 196.2 194.8 - 1 .4
10 9 . 2 2 195. 8 189.8 - 6 . 0
13 8.43 180. 5 182.4 + 1.9
14 7 .5 9 164.2 166.8 + 2 . 6
16 7 .9 5 171.2 168.4 - 2 . 8
17 8 . 72 186. 1 189. 0 + 2 .9
20 8 . 88 189.2 188.2 - 1.0
21 9 .4 4 2 0 0 . 1 2 0 0 . 8 + 0 .7
27 8 . 55 182. 8 184.4 + 1.6
28 9 .2 1 195.6 196.6 + 1.0
30 10 .21 215. 0 2 1 0 . 8 -  4 .2
D e c . 1 9 .6 9 205. 0 203 .2 - 1.8
4 9 .4 8 2 0 0 . 9 203 .6 + 2 .7
5 9 .8 7 2 0 8 .4 2 1 1 . 2 + 2 . 8
7 9 .8 1 2 07 .3 208 .8 + 1.5
8 10.25 2 1 5 .8 214 .8 -  1.0
A v e ra g e ,
lb s .  pol - - - + 2 . 7
per ton 
can e
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e n te r  in to  the e x t r a c t io n  c a lc u la t io n  w e re  s t a t i s t i c a l l y  a n a ly z e d .  Thus 
s in ce  pol e x t r a c te d  = ju ice  e x t r a c te d  x  pol p e r  c e n t  ju ic e ,  the q u es tio n  
a r i s e s  a s  to  how re p ro d u c ib le  is  the r e l a t io n s h ip  be tw een  the f a c to ry  
and  sa m p le  m il l  fo r  e a c h  of the f a c to r s .  F o r  th is  p u rp o se ,  the fo llo w ­
ing r e la t io n s  w ere  c a lc u la te d  by ru n  fo r  e a c h  sa m p lin g  d e v ic e :
F a c to r y  M ixed Ju ice  
Ju ice  E x tr a c t io n  = E x t r a c t io n  % Cane 
F a c to r  Sam ple  M il l  Ju ice
E x t r a c t io n  % Cane
P o l  % Ju ice  = P o l  % F a c to r y  M ixed Ju ice
F a c to r  P o l  % Sam ple  M ill Ju ice
T ab le  IX show s the ju ice  e x t r a c t io n  f a c to r s  fo r  e a c h  r u n  and a 
s u m m a r y  of the s t a t i s t i c a l  a n a ly s i s  of the to ta l  ru n  d a ta ,  while T ab le  
X show s the pol per  c e n t  ju ic e  f a c to r s  and the  s t a t i s t i c a l  s u m m a r y  of 
the d a ta .  The s t a t i s t i c a l  da ta  a r e  s u m m a r iz e d  below:
S ta n d ard  D ev ia tion , s(x)
S c re w  Box 
F a r r e l - 1  F a r r e l - 2  P r e s s  P r e s s
Ju ice  E x tra c t io n
F a c to r  0 .0 2 1 8  0 .0 1 7 5  0. 0121 0. 0828
P o l  % Ju ic e
F a c to r  0. 0185 0 .0 3 8 4  0. 0310 0 .0431
The r e a s o n  th en  fo r  the b e t te r  pol e x t r a c t io n  c o r r e l a t io n  for the 
s in g le  m il l in g  th ro u g h  the  t h r e e - r o l l  s a m p le  m il l  a p p a re n t ly  l ie s  in the
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T A B L E  IX
ACCURACY OF THE SA M PLE M ILL JU ICE EXTRACTION
B a s is :  Ju ic e  E x tra c t io n  F a c to r  = F a c to ry  Mixed Ju ic e  % Cane
Sam ple Mill Ju ic e  % Cane
F a c to r y  Sam ple Mill Ju ic e  % Cane
D ate Mixed Ju ic e Screw
(1961) % Cane F a r r e l - 1 F a r r e l - 2 P r e s s
O ct. 26 70 .03 64 .99 7 0 .18 73 .60
Oct. 30 70 .22 60 .99 70. 32 73 .64
Oct. 31 70 .62 63 .97 7 1 .0 6 73 .40
Nov. 2 70 .99 62 .84 6 9 .72 73 .48
Nov. 3 71 .08 64 .45 7 0 .05 75 .40
Nov. 6 72 .27 65 .74 7 2 .3 5 1 74 .89
Nov. 7 70 .49 63 .97 7 1 .83 74.21
Nov. 9 70. 56 64.81 7 2 .66 73 .87
Nov. 10 7 1 .3 4 65 .82 71. 51 75 .19
Nov. 13 73 .26 64 .53 7 3 .2 7 76 .59
Nov. 14 71 .23 63 .26 7 3 .47 74 .60
Nov. 16 7 1 .85 65 .08 7 1 .72 75 .93
Nov. 17 71 .47 62 .63 70. 57 7 4 .1 4
Nov. 20 70 .58 63 .54 6 7 .9 6 75 .47
Nov. 21 69 .70 65.51 71. 35 7 3 .4 4
Nov. 27 6 9 .16 61 .65 68 .39 73.11
Nov. 28 71 .42 63 .78 7 2 .33 76 .22
Nov. 30 68 .06 61 .07 6 6 .0 4 70 .4 3
D ec. 1 7 0 .94 6 5 .36 7 0 .0 5 75 .92
D ec. 4 68,61 60 .06 6 8 .30 71 .33
D ec. 5 69 .81 63 .76 68.91 71 .66
D ec. 7 6 6 .84 60 .00 6 5 .6 0 68 .22
D ec. 8 69 .20 61 .83 68 .19 71 .43
Box
P r e s s
6 3 .18  
63 .02  
6 2 .40  
6 2 .0 6  
63 .11
6 5 .19
6 1 .19  
60. 65 
62 .72  
6 1 .4 4  
59 .31  
59 .50  
56 .01  
56 .5 7
5 5 .20  
57 .80  
59 .93  
5 2 .56  
57 .49  
52 .28  
50 .85  
5 1 .76  
4 9 .9 2
(T ab le  IX con tinued  on n ex t  page)
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T A B L E  IX (cont 'd )
ACCURACY O F THE SA M PLE  M ILL JU ICE EXTRACTION
J u ic e  E x tr a c t io n  F a c to r
D ate Screw Box
(1961) F a r r e l  - 1 F a r r e l  - 2 P r e s s P r e s s
O c t.  26 1 .0859 0 .9 979 0 .9 5 1 5 1 .1084
O c t.  30 1 .1513 0 .99 86 0 .9 5 3 6 1 .1142
O ct. 31 1 .1040 0 .9 938 0 .9621 l i  .1-317
Nov. 2 1 .1283 1 .0169 0 .9649 1 .1424
Nov. 3 1 .1029 1 .0147 0 .942 7 1 .1263
Nov. 6 1 .0993 0 .9 9 8 9 0 .9650 1 .1086
Nov. 7 1 .1019 0 .9813 0 .9499 1 .1520
Nov. 9 1 .088 7 0 .9711 0 .9552 1 .1634
Nov. 10 1 .0839 0 .99 76 0 .9 488 1 .1374
Nov. 13 1 .1353 0 .99 99 0 .95 65 1 .1924
N ov. 14 1 .1260 0 .96 95 0 .9548 1 .2010
Nov. 16 1 .10 40 1 .0018 0 .9463 1 .2076
Nov. 17 1.1411 1 ,0128 0 .9640 1 .2760
Nov. 20 1 .11 08 1 .0386 0 .9352 1 .2477
Nov. 21 1 .0640 0 .97 69 0 .9491 1 .2627
Nov. 27 1 .1218 1 .0113 0 .9 4 6 0 1 .1965
Nov. 28 1 .1198 0 .9 8 7 4 0 .9370 1 .1917
Nov. 30 1 .1145 1 .0306 0 .96 63 1 .2949
D ec . 1 1 .08 54 1 .0127 0 .9 3 4 4 1 .2340
D ec. 4 1 .1 4 2 4 1 .0045 0 .9619 1 .3124
D ec . 5 1 .0949 1.0131 0 .9742 1 .3729
D e c . 7 1 .1140 1 .0189 0 .97 98 1 .2913
D ec . 8 1 .1192 1 .0148 0 .9688 1 .3862
A v e ra g e  F a c to r  
S ta n d ard  D ev ia tion  
s (x )  of the  F a c to r
1 .1 1 0 4  1 ,0028  0 .9551  1 ,2109
0 .0 2 1 8 4  0 .0 174 5  0 .01206  0 .08279
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T A BLE X
ACCURACY O F THE SAM PLE M ILL POl^ PER CENT JU ICE
B a s is :  P o l % Ju ic e  F a c to r  * F a c to ry  P o l % Mixed Ju ice
Sam ple  Mill P o l  % Ju ice
F a c to ry Sam ple  M ill Po l % Ju ice
D ate P o l % Screw Box
(1961) M ixed Ju ice F a r r e l - 1 F a r r e l - 2 P r e s s P r e s s
O ct. 26 13. 67 13.91 14.08 13 .99 13.22
O ct. 30 13. 56 14.63 14.11 14 ,00 13.85
O ct. 31 14. 78 15 ,34 15.36 14 .65 13.49
Nov. 2 14. 75 15.04 15. 50 15. 38 14.05
Nov, 3 13. 37 14.19 14.19 14.21 13 ,24
Nov. 6 12. 60 13,73 13 .54 13 .92 13.52
Nov. 7 13.85 14.29 13.97 14 .05 13.25
Nov. 9 13 .80 14.26 14.27 14. 15 13 .88
Nov. 10 13. 30 14.01 14.11 13.71 13.40
Nov. 13 12 .45 13.05 13, 03 12 .19 11.99
Nov. 14 11. 71 12.00 13.05 13 .03 12 ,24
Nov. 16 11 .72 12,21 11. 57 11 .97 12 .47
Nov. 17 13 .22 13.92 13.22 13 .56 12,71
Nov. 20 13. 33 13.99 14. 10 14 .43 13.28
Nov. 21 14 .40 14.41 14.82 14 .75 13.77
Nov. 27 13. 33 13.87 13.53 13 .80 12 ,84
Nov. 28 13 .76 14 ,44 13,51 13 .60 13.52
Nov. 30 15.49 16.56 16 ,64 16.31 16 .46
D ec, 1 14. 32 14.83 14.29 14 .77 13 .38
D ec. 4 14 .84 15.79 15. 56 15.51 15.05
D ec. 5 15 .13 15.48 15.26 1 5 .57 1 4 .24
D ec. 7 15 .62 16.35 16.29 16 .52 14 .66
D ec. 8 15. 52 16,58 15.75 15.41 14.63
(T ab le  X continued on nex t page)
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TA BLE X (cont'd)
ACCURACY O F  THE SA M PLE M ILL P O L  PER  CENT JU IC E
Pol % Ju ic e  F a c to r
(Date)
1961 F a r r e l - 1
O ct. 26 0 .9827
O ct. 30 0 .9269
O ct. 31 0 .9635
Nov. 2 0 .9807
Nov. 3 0 .9422
Nov. 6 0 .9243
Nov. 7 0 .9692
Nov. 9 0 .9677
N ov. 10 0 .9493
Nov. 13 0 .9540
Nov. 14 0 .9758
Nov. 16 0 .9599
Nov. 17 0 .9497
Nov. 20 0 .9528
Nov. 21 0 .9993
Nov. 27 0.9611
Nov. 28 0 .9529
Nov. 30 0 .9354
D ec. 1 0 .9656
D ec. 4 0.93*98
D ec. 5 0 .9774
D ec. 7 0 .9554
D ec. 8 0.9361
Screw Box
F a r r e l -2 P r e s s P r e s s
0 ,9709 0.9771 1 .0340
0 .9 6 1 0 0 .9 6 8 6 0 .9791
0 .9622 1 .0089 1 .0956
0 .95 16 0 .9 590 1 .0498
0 .9422 0 .94 09 1 .0098
0 .9372 0 .90 59 0 .9320
0 .9 9 1 4 0 .98 58 1 .0453
0 .9671 0 .97 53 0 .99 42
0 .9 426 0.9701 0 .9925
0 .9 555 1 .0213 1 .0384
0 .8 973 0 .898 7 0 .95 67
1 .0130 0.9791 0 .93 99
1 .0000 0 .97 49 1.0401
0 .9 4 5 4 0 .9238 1 .0038
0 .97 17 0 .9 763 1 .0458
0 .9852 0 .96 59 1 .0382
1 .0185 1 .0118 1 .0178
0 .93 09 0 .94 97 0 .9411
1.0021 0 .96 95 1 .0703
0 .95 37 0 .95 68 0 .98 60
0 .9 9 1 5 0 .9717 1 .0625
0 .9589 0 .9455 1 .0655
0.9361 1.0071 1 .0608
A v e ra g e  F a c to r  
S tan dard  D ev ia tion  
s (x )  of the  F a c to r
0 .9575
0.01846
0 .9 6 4 6  0 .9671  1 .0174
0 .03843  0 .0 310 4  0 .04313
221
g r e a te r  a c c u r a c y  of the ju ice  in sp e c t io n s .  Why the a c c u ra c y  of th is  
f a c to r  fo r  the m ultip le  m il l in g  is l e s s  than  th a t  for the s ing le  m ill ing  
is not c l e a r .  S ince m ultip le  m ill ing  g ives an  e x t r a c t io n  s e v e r i ty  
a p p ro a c h in g  th a t  of the f a c to r y ,  the r e v e r s e  would be e x p e c te d .
Som e C om m en ts  on the Box P r e s s
The box p r e s s  c o r r e l a t io n  ( c o r r e la t io n  c o e ff ic ien t  r  = 0. 1899)* 
and the r e p ro d u c ib i l i ty  of the ju ice  e x t r a c t io n  and pol pe r  c e n t  ju ice  
f a c to r s  a r e  qu ite  p o o r ,  A r e a s o n  for th is  b e c a m e  e v id e n t  e a r l y  in the 
t e s t  s e r i e s .  T h ro u g h o u t the s e r i e s ,  the feed  for the s c r e w  and box 
p r e s s e s  was p r e p a re d  in the e n s i la g e  c u t t e r .  Of the to ta l  feed  of abou t 
170 pounds, abou t e ig h t  pounds was re m o v e d  for the box p r e s s .  The 
p ro d u c t  f ro m  the e n s i la g e  c u t t e r  was qu ite  c o a r s e  — v a ry in g  c o n ­
s id e r a b ly  in s i z e .  In m any  c a s e s ,  som e of the p r e p a re d  can e  was too 
la rg e  to f i t  in  the  box p r e s s  c y l in d e r .  F o r  th is  r e a s o n ,  i t  was n e c e s s ­
a r y  to  s e le c t iv e ly  c h a rg e  the box p r e s s .  In a d d it io n , the p ro d u c t  f ro m  
the  e n s i la g e  c u t t e r  r e p r e s e n te d  v a ry in g  d e g re e s  of cane  p re p a ra t io n  — 
f ro m  fu l ly  sh re d d e d  can e  to  po rt ion s  of whole s t a lk s .  W h erea s  both 
the t h r e e - r o l l  m il l  and  the s c r e w  p r e s s  con tinued  the  s ta lk  and  c e l l  d i s ­
in te g ra t io n ,  the box p r e s s  was cap ab le  of m e re ly  e x e r t in g  s im p le  
p r e s s u r e  on the can e  m a t .  The v a ry in g  s iz e  and  d e g re e  of d i s i n t e g r a ­
t io n  a l l  c o n tr ib u te d  to  a  n o n -u n ifo rm  feed  to the  box p r e s s .
T o  te s t  the r e p ro d u c ib i l i ty  of the box p r e s s  on a u n ifo rm  feed 
q u a li ty ,  the c an e  was p r e p a re d  in the c a n e  c h ip p e r  fo r  a s p e c ia l  ru n .
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The ch ip p e r  c o n s i s t s  o f a so lid  s t e e l  hub — ro ta t in g  a t  1160 r p m  -  
in  w hich knife b lades  a r e  a ff ixed  in a  line p a r a l l e l  to the a x is  of the 
hub . The p ro d u c t  f r o m  the c h ip p e r  is r a t h e r  f in e ly  d iv id ed , ra n g in g  
in  s iz e  f ro m  abo u t 1 /4  to 1/2 inch  c u b es  o r  q u a r t e r  ro u n d s .  B ecause  
the c h ip p e r  c a n  be fed a t  the  r a t e  of only  tw o  to th r e e  s ta lk s  a t  a  t im e ,  
t r a s h y  s a m p le s  a re  v e r y  d if f ic u lt  to h a n d le .  F o r  th is  r e a s o n ,  this 
e q u ip m en t was no t u se d  d u r in g  the  rou tine  t e s t  r u n s .
A bout 100 pounds of ch ipped  c an e  w e re  p r e p a re d  on the c h ip p e r .  
The c h ip s  w e re  p laced  on the c o n c re te  p a y m e n t  and  w ell  m ixed . 10 
s u b - s a m p le s  w e re  p laced  in cap ped  c a n s  fo r  su b se q u e n t  p ro c e s s in g  
in  the box p r e s s .  T o  m in im ize  lo ss  by  e v a p o ra t io n ,  the m ix ing  and 
s u b - s a m p l in g  w ere  done a s  r a p id ly  a s  p o s s ib le .  The 10 s u b - s a m p le s  
w e re  then  p ro c e s s e d  in  the box p r e s s  in  a  un ifo rm  m a n n e r .  The pol 
e x t r a c t io n  d a ta  and a  s u m m a r y  of the s t a t i s t i c a l  a n a ly s is  of the d a ta  
a r e  show n in  Table  XI.
The c o e f f ic ie n t  of v a r ia t io n  of 1 .85  for the  box p r e s s ,  a s  shown 
in T ab le  XI, show s th is  e q u ip m e n t  to be v e r y  r e p ro d u c ib le  when 
hand ling  a  u n ifo rm  fee d .  The p ro b lem  w ith  the box p r e s s  thus s e e m s  
to be th a t  of deve lop ing  eq u ip m en t to c o m p le te ly  and  u n ifo rm ly  re d u c e  
a la rg e  sa m p le  of c an e  to p rovide  a su b - s a m p le  of a b o u t  e igh t to  ten  
pounds.
P o s s ib le  S o u rc es  of E r r o r  in the E x t r a c t io n  S tudies
In the 1958 re p ro d u c ib i l i ty  s tu d ies  on the  F a r r e l  s a m p le  m il l ,
T A B L E  XI
REPR O D U C IB ILITY  OF THE BOX PRESS WITH UNIFORM 
F E E D  Q U A L IT Y -P O L  EXTRACTION
B a s is :  P o l  E x t .  % C ane  = Ju ice  E x t .  % Cane x P o l  %
S am ple  N o.
Ju ice  
E x t r a c te d ,  
% Cane
P o l
% Juici
1 63. 82 11.81
2 6 5 .3 4 11.83
3 6 5 .3 0 11.97
4 63 .67 11.66
5 64. 13 11.67
6 6 3 .8 8 11.96
7 65. 55 11.82
8 64 .63 11.77
9 6 4 .39 11.92
10 64. 17 11.79
A v e ra g e ,  x
S ta n d a rd  D ev ia tion  e(x) 
C o e ff ic ie n t  of V a r ia t io n ,  %
Ju ice  / 100
P o l 
E x tr a c  ted , 
% Cane
7. 54
7. 73
7. 82
7 .42
7. 48
7. 64
7. 75
7 .61  
7 .6 8  
7. 57
7 .62
0. 141
1. 85
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s a m p le s  of can e  w e re  c o l le c te d  and the  s ta lk s  s p l i t  leng thw ise  and  c o m ­
p o s i ted  in to  two s u b - s a m p le s  w hich  w e re  su b se q u e n t ly  m illed  tw ice to 
d e te r m in e  the pol per c e n t  c a n e .  The d a ta  f ro m  se v e n  su c h  te s t s  show ed 
the  F a r r e l  m il l  to  be v e r y  r e p ro d u c ib le  w ith  a c o e f f ic ien t  of v a r ia t io n  
of 1 .29  per  c e n t .  The c o r re s p o n d in g  two s ig m a  l im i ts  (tw ice the c o ­
e f f ic ie n t  of V aria tion) a r e  2. 58 per c e n t .  F o r  a  can e  sa m p le  c o n ta in ­
ing 200 pounds of pol pe r  ton of c a n e ,  th is  r e p r e s e n t s  a p p ro x im a te  
95 pe r  c e n t  confidence  l im i ts  fo r  one sa m p le  of abou t 5. 16 pounds per 
ton  of c a n e .
The two s ig m a  l im i ts  fo r  the pol e x t r a c t io n  c o r r e l a t io n s  on the 
F a r r e l - 1 ,  F a r r e l - 2  and s c r e w  p r e s s  a r e  3 .8 ,  6 .8 ,  and 6 .8  p e r  c e n t  
r e s p e c t iv e ly .  T hese  c o r r e s p o n d  to  the c a lc u la te d  95 per  c e n t  c o n f i ­
d en ce  l im i ts  of 7 .9 ,  1 4 .0 ,  and 14. 1 pounds pol p e r  ton of cane  r e s ­
p e c t iv e ly  a t  the a v e ra g e  e x t r a c t io n  le v e l  of 195 pounds pol per  ton of 
c a n e .
In v iew  of the p re v io u s ly  d e m o n s t r a te d  r e p ro d u c ib i l i ty  of the 
F a r r e l  s a m p le  m il l ,  i t  i s  lo g ic a l  to  r e v ie w  th o se  f a c to r s  w hich  m ight 
h av e  c o n tr ib u te d  to  an  a c c u r a c y  in the c o r r e l a t io n s  le s s  than  th a t  
show n in  the r e p ro d u c ib i l i ty  t e s t s .  A m ong  th e s e  f a c to r s  a r e  the a c ­
c u r a c y  of the fa c to ry  m i l l  d a ta  w hich  s e r v e d  a s  the b a se s  fo r  c o m p a r i ­
so n ,  and  the  p o ss ib le  s o u rc e s  o f e r r o r  in  the sa m p lin g  p ro c e d u re .
A c c u r a c y  of the F a c t o r y  M ill  D a ta ;  In c a lc u la t in g  the  f a c to ry  m il l  
m a te r i a l  b a la n c e ,  the feed  to the  m il l  w as c a lc u la te d  a s  the su m  of the
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w eigh ts  of the m ixed ju ice  plus b a g a s s e .  F o r  e a c h  ru n ,  the feed  a s  so 
d e te rm in e d  w as c o m p a re d  with the  w eigh t of cane  a s  r e c o r d e d  f ro m  the 
c an e  sca le  on the d e r r i c k .  The d i f fe re n c e  was no ted  a s  per  c e n t  of feed  
by  w eight of ju ice  plus b a g a s s e .  A lthough  e x te n s iv e  p re c a u t io n s  w ere  
ta k e n  to m in im ize  e r r o r s  in the f a c to r y  m a te r i a l  b a la n c e ,  th is  d i f f e r ­
ence  a v e ra g e d  abou t two p e r  c e n t  and ra n g e d  f ro m  — 4 .4 0  to  + 3 .6 0  per  
c e n t .  A lthough a l l  s c a le s  e n te r in g  in to  the  m a te r i a l  ba lan ce  w ere  c a l i ­
b r a te d  — includ ing  the cane  s c a le ,  i t  w as re c o g n iz e d  tha t the cane  sc a le  
w as su b je c t  to  e r r o r .  R e p ro d u c ib i l i ty  in  w eight d e te rm in a t io n s  was 
p a r t i c u la r ly  d if f ic u l t  to a t ta in  on w indy d a y s .  The e ffe c t  of the  wind 
on the d e r r i c k  boom — and the su b s e q u e n t  e r r o r  in the sc a le  re a d in g  
w as quite n o t ic e a b le .
Even  a d m it t in g  th a t  the can e  s c a le  was not 100 pe r  c e n t  a c c u ­
r a t e ,  the r e c u r r in g  d if fe ren c e  in the m a te r i a l  ba lan ce  in d ica ted  p o s s i ­
ble  s o u rc e s  of e r r o r  in the ju ice  and b a g a s s e  b a la n c e .  B ecau se  i t  was 
f e l t  tha t  c e r t a i n  in h e re n t  e r r o r s  m ight be p r e s e n t  in  handling  a  s m a l l  
vo lum e of feed , fo u r  bundles of cane  w e re  ground e a c h  ru n  — r a th e r  
th an  one o r  tw o a s  in p rev ious  s tu d ie s .  F o u r  bund les  w e re  ab o u t the  
m ax im um  w hich  co u ld  be h an d led  in the n o rm a l  th r e e  hour l a b o ra to ry  
p e r io d .
The Sam pling  P ro c e d u re  a s  a  S ource  of E r r o r : A m e c h a n ic a l  g ra b  was 
re m o v e d  f ro m  e a c h  of the fo u r  b u n d le s .  E a c h  g rab  was p laced  on the 
p la tfo rm  and  d iv ided  in to  fou r s u b - s a m p le s ,  c a r e  be ing  ta k e n  to
m in im iz e  loosen ing  of t r a s h  and  lo s s  of e x tra n e o u s  m a te r i a l .  The 
s u b - s a m p le s  f ro m  the fou r  bund les  w e re  c o m p o s ited .  One s u b - s a m p le  
w as a n a ly ze d  fo r  t r a s h .  One eac h  s e rv e d  a s  feed  to the F a r r e l - 1  and 
F a r r e l - 2  p ro c e d u re ,  and  the  fo u r th  s u b - s a m p le  w as p r e p a r e d  in the 
e n s i la g e  c u t te r  a s  feed  to the s c re w  p r e s s  and  box p r e s s  -  the l a t t e r  
d ev ic e  tak ing  about e igh t pounds of chopped can e .
The fina l s a m p le s  to the v a r io u s  s a m p le  p ro c e s s in g  d ev ices  
r e p r e s e n te d  about one p e r  cen t  of the feed  to the  fa c to ry  and ra n g e d  
f r o m  about 0 .8  to  1 .1  p e r  cen t. The e ffec t of s a m p le  s iz e  on the p r e ­
c is io n  of the  pol and  f ib e r  te s t s  was d is c u s s e d  in the  sec t io n  SIZE OF 
SA M PLE VERSUS PRECISION O F  THE CANE QUALITY TESTS of 
C h a p te r  IV. In th is  se c t io n  it  was noted tha t  the two and the five p e r  
cen t  s a m p le s  each  gave the b e s t  c o r r e la t io n  fo r  th e i r  p a r t i c u la r  ru n  
s e r i e s .  B a se d  on th is  o b se rv a t io n ,  i t  could w ell  be  a rg u e d  th a t  the 
s iz e  of s a m p le s  in  the c u r r e n t  ru n  s e r i e s  was too s m a ll  to ach iev e  the 
p r e c i s io n  w hich is  d e s i r e d  in th is ,  type of s tudy . U nfo rtuna te ly , in i n ­
c re a s in g  the  vo lum e of feed  to the fa c to ry  to  m in im iz e  e r r o r s  in  the 
fa c to ry  m a te r i a l  b a la n c e ,  a  l im i ta t io n  w as e n co u n te re d  in the vo lum e 
of s a m p le  which could be  handled . One p e r  cen t of the fa c to ry  feed  was 
abou t the  m a x im u m  w hich  could be handled  a s  l im i te d  by the sp a ce ,  
equ ipm en t, and  p e rs o n n e l .  It is  no ted  th a t  even  a one p e r  cen t  sa m p le  
i s  l a r g e r  than  is  n o rm a l ly  handled  by a  c o m m e r c ia l  f a c to ry .  The 
p ro b le m  a p p e a rs  to be th a t  of p rov id ing  eq u ipm en t to take  a l a r g e r
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sa m p le  and to  r e d u c e  and  su b - s a m p le  the c h a rg e  to p rov ide  a  feed for
the sa m p le  p ro c e s s in g  eq u ipm en t.
In view of the p ro b le m s  of the f a c to ry  m a te r i a l  b a lan ce  and  of
the sa m p lin g  p ro c e d u re ,  the c o r r e l a t io n s  a s  developed  fo r  the F a r r e l  
m il l  and the s c r e w  p r e s s  a p p e a r  to be u n u su a lly  a c c u r a t e .
Ju ice  D e te r io ra t io n  in the S c rew  P r e s s : D u r in g  the p r e l im in a r y  ru n s  
w hich w ere  devo ted  to " runn ing  in" the sa m p le  p ro c e s s in g  eq u ipm en t 
and p ro c e d u re ,  the b a g a s s e  in i t ia l ly  leav ing  the  s c r e w  p r e s s  a t  the 
beginning  of e a c h  ru n  had a p e rc e p t ib le  odor of f e rm e n te d  ju ic e .  This 
was a t t r ib u te d  to  the b a g a s s e  w hich  r e m a in e d  in  the cage  of the p r e s s  
a f t e r  e ac h  ru n .  This p ro b lem  a p p e a re d  to be so lved  by ru n n in g  s e v ­
e r a l  s ta lk s  of c a n e  th rou gh  the p r e s s  p r io r  to  e a c h  ru n  to purge  the 
c a g e .
Ju ice  D ilu tion  in  the  Box P r e s s : A t  the end of e v e ry  ru n ,  the F a r r e l  
m il l  and box p r e s s  w ere  h o sed  down with w a te r  to  re m o v e  ju ice  and 
b a g a s s e  c h ip s .  On s e v e r a l  o ccas io n s  p r io r  to a  ru n ,  r e s i d u a l  w a te r  
was found on the box p r e s s  base  p la te  and fa ls e  bo tto m . T h is  u n ­
doub ted ly  c o n tr ib u te d  to  the low er ju ice  d e n s i ty  and pol in  ju ice  for th is  
dev ice  a s  w ill be noted f ro m  the ju ice  in sp e c t io n  in the d a ta  sh e e ts  
(Appendix). A ny such  e r r o r  a s  th is  would of c o u r s e  be a cc e n tu a te d  
b e ca u se  of the s m a l l  vo lum e of feed  to the p r e s s .
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FA CTO RY VERSUS SA M PLE BRIX EXTRACTION
C o r re la t io n s  o f the y « a + bx type w e re  d e r iv e d  w hich  r e la te d  
the sa m p le  B r ix  e x t r a c t io n  to  th a t  of the f a c to ry  in a  m an n e r  s im i l a r  
to the pol e x t r a c t io n  s tu d ie s .  The e x t r a c t io n  d a ta  and a s u m m a r y  of the 
s t a t i s t i c a l  a n a ly s i s  of the d a ta  a r e  shown in T able  XII. A r a t h e r  poor 
d e g re e  of c o r r e l a t i o n  and a c c u r a c y  r e s u l te d  a s  shown by  the follow ing 
s u m m a r y  of the s t a t i s t i c a l  d a ta :  '
S am ple
M ill r r 2
C oeff. 
of
V a r ia t io n
%
95% C oef. 
L im i ts  of 
One Sam ple  
a t  the Run 
A vg. E x t . , 
l b s . Br ix
F a r r e l - 1 0 .5927 0.3513 2 .6 13. 7
F a r r e l - 2 0.7313 0. 5349 2 .2 11.6
S c rew  P r e s s 0.6553 0 .4 2 9 4 2 .4 12.9
Box P r e s s 0 .1899 0. 0361 3. 1 16. 7
The r e a s o n  for the poor c o r r e l a t io n  a p p e a r s  to l ie  in a  c o m b in a ­
tion of f a c to r s  — n a m e ly  the use  of the h y d ro m e te r  for so lub le  so lid s  
d e te r m in a t io n  and a  f a i r l y  h igh  in c idence  of r a in f a l l  d u r in g  the  c r o p  
w ith  the acc o m p a n y in g  t r a s h  and e x tra n e o u s  m a te r i a l  in  the c a n e  w hich 
w as d e l iv e re d  to  the fa c to ry .
The e ffe c t  o f  su sp en d ed  s e d im e n t  on the h y d ro m e te r  sp ind le  i s ,  
of c o u r s e ,  to  buoy u p  the sp in d le ,  t h e r e b y  giving a  h ig h e r  r e a d in g  and a
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T A B LE XII 
BRIX EXTRACTION CORRELATION 
FACTORY VERSUS SA M PLE M ILL 
B a s is :  y = a + b x
W here: y is  the fa c to ry  e x tra c t io n ,  lb s .  B r ix
e x tra c te d  p e r  g r o s s  ton of can e , 
x is  the sa m p le  m il l  e x tra c t io n ,  B r ix  
e x t ra c te d  % can e , 
a  and b a r e  the in te r c e p t  and r e g r e s s io n  
coeff ic ien t  r e s p e c t iv e ly .
x
Date
(1961) y F a r r e l - 1 F a r r e l - 2
Screw
P r e s s
Box
P r e s s
Oct. 26 2 4 6 .0 11 .48 12 .56 13. 54 10.92
Oct. 30 2 5 4 .2 11. 18 12.78 13 .68 11 .24
Oct. 31 2 6 4 .2 12. 18 13. 51 14. 10 10.90
Nov, 2 2 5 7 .8 11. 38 13 .15 14.01 11 .06
Nov. 3 2 4 8 .8 11 .45 12 .44 13 .33 10 .49
Nov. 6 2 4 7 .8 11 .36 12 .46 13. 18 10.81
Nov. 7 2 4 8 .8 11 .26 12 .54 13.21 10.17
Nov, 9 2 4 2 .4 . 11 .33 12.90 13.38 10 .17
Nov. 10 2 4 7 .2 11 .49 12.75 13.11 10.59
Nov. 13 2 4 2 .4 10. 78 12.46 12.40 9 .62
Nov. 14 2 5 1 .6 10. 15 12.22 12,28 9 .1 4
Nov. 16 2 2 2 .6 10. 36 11.28 11.95 9 .29
Nov. 17 2 4 5 .6 10. 70 11.78 12.51 8 .77
Nov. 20 2 5 1 .8 .11.20 12.02 13.62 9 .3 7
Nov. 21 2 5 1 .8 11. 56 13 .07 13. 38 9 .2 6
Nov. 27 2 4 4 .2 11. 12 12.32 13. 50 9 .78
Nov. 28 2 4 0 .0 11 .03 12.25 12.99 9 .69
Nov. 30 2 4 7 .8 11 .90 12.80 13.75 9 .6 6
D ec. 1 2 5 1 .0 11 .62 12.35 13.61 9 .2 8
D ec. 4 2 4 7 .6 10 .90 12.63 13.59 9 .0 9
D ec. 5 2 5 3 .8 11 .53 12.53 13.32 8.71
D ec. 7 2 4 8 .8 11 .38 12.40 13 .14 8 .8 9
D ec. 8 2 5 6 .4 11 .69 12.71 12.98 8.51
(T ab le  XII continued on nex t page)
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T A B L E  XII (cont'd)
BRIX EX TRA CTIO N  CORRELATION
FACTORY VERSUS SA M PLE M ILL
a
b
r
r2
lb s .
pol
c o e ff ic ien t  
of v a r ia t io n ,  
%
95%
confidence  
L im i ts  a t  
A v g . ,
+ l b s , pol
F a r r e l - 1  F a r r e l - 2
135. 5 
1 0 . 022  
0 .5927  
0 .3513
6 .45
2 . 6
9 2 .8
12 .425
0 .73 13
0 .5349
5 .4 6
2 . 2
Screw
P r e s s
122 .3
9 .5 1 8
0 .65 53
0 .4 2 9 4
6 .0 5
2 .4
Box
P r e s s
23 0 .9  
1 .783  
0 .1899  
0 .0361
7 .8 6
3 .1
13.7 11 .6 12.9 1 6 .7
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lo w er c a lc u la te d  p u r i ty  than  the t ru e  v a lu e s .  T h is  e f fe c t  was g r a p h i ­
c a l ly  i l l u s t r a te d  in the Run of N o v e m b er  14. The o r ig in a l  f a c to ry  d a ta  
s h e e t  show s the c o m m e n t  " C o n s id e ra b le  f loa ting  m a te r i a l  in the 
c r u s h e r  and m ixed ju ice  s a m p le s .  " The p u r i ty  of the c r u s h e r ,  m ixed , 
and  l a s t  m il l  ju ice  w e re  su b seq u e n tly  c a lc u la te d  to  be 62. 10, 6 2 .2 8 ,  
and  72. 50 r e s p e c t iv e ly .  A lthough  e ffo r ts  w e re  m ade to  d e c a n t  off the 
c l e a r  so lu t io n  for a  so lid s  d e te rm in a t io n  — when a la rg e  volum e of 
su sp en d ed  m a te r i a l  w as ev id e n t  in the h y d r o m e te r  c y l in d e r  — quite 
often the c l e a r  so lu tio n  w hich  r e m a in e d  f ro m  the c y l in d e r  and the 
sa m p le  c an  was inadequate  fo r a  s a t i s f a c to r y  so l id s  d e te rm in a t io n .  
T o w ard s  the end of the c ro p ,  the r e f r a c t o m e t e r  was used  in p a ra l le l  
with the B r ix  sp in d le ;  h o w e v er ,  the r e f r a c t o m e t e r  d a ta  c o v e re d  only 
a  s m a l l  p a r t  of the whole ru n  s e r i e s .
The B r ix  Spindle v e r s u s  the R e f ra c to m e te r
In fo rm a l  c o m p a ra t iv e  in s t ru m e n t  p re c is io n  te s ts  w ere  ru n  to 
d e te rm in e  the 95 p e r  c e n t  confidence  l im i ts  of one so lid s  d e t e r m i n a ­
tion  by  B r ix  sp ind le  and  b y  r e f r a c t o m e t e r .  T hese  t e s t s  w e re  c o n ­
duc ted  on c le a n  ju ic e ,  i . e . , ju ice  w hich  was o b se rv e d  to  be f r e e  of 
su sp en d ed  se d im e n t .  The r e s u l t s  a r e  s u m m a r iz e d  below:
In s t ru m e n t
95% C onfidence  L im its  
of One D e te rm in a t io n ,  
+ or -  % B rix_______
H y d ro m e te r 0. 13
R e f ra c to m e te r 0.22
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In te re s t in g ly  enough, on ju ice  f r e e  f ro m  su sp en d ed  s e d im e n t ,  
the h y d r o m e te r  sp ind le  showed a h ig h e r  in s t r u m e n t  p re c is io n  th an  the 
r e f r a c t o m e t e r .  T h is  w as p ro b ab ly  to be e x p e c te d ,  fo r  while the B rix  
sp ind le  is  g rad u a ted  to 0. 1° B r ix ,  the B ausch  and L o m b  Abbe r e f r a c t o ­
m e te r ,  w hich was used  in th e se  s tu d ie s ,  is  g rad u a ted  to  0 .5 °  B r ix .
The m o re  p re c is e  su g a r  r e f r a c t o m e t e r  w hich was no t u sed  in th ese  
s tu d ie s  has  an  a c c u ra c y  of abou t 0. 02° B r ix .
In su ff ic ien t  r e f r a c to m e te r  da ta  w e re  c o l le c te d  to  p e r m i t  a  c o m ­
p a r i s o n  w ith  the h y d ro m e te r  when handling t r a s h y  c a n e .  Such a  study  
is  p lanned  d u r in g  the  1962 c ro p  in  which the h y d ro m e te r  w ill  be c o m ­
p a re d  w ith  the s ta n d a rd  and the p re c is io n  r e f r a c to m e te r  on c e n tr ifu g e d  
and un cen tr ifug ed  ju ic e ,
SAM PLE JU ICE EXTRACTION OR SA M PLE F IB E R  
A S A  MEASURE OF FACTORY JUICE EXTRACTION
Single v a r ia b le  l in e a r  c o r r e l a t io n s  w ere  deve loped  be tw een  the 
f a c to ry  ju ice  e x t r a c t io n  and  the sa m p le  m il l  ju ice  e x t r a c t io n .  S im ila r  
c o r r e l a t io n s  w ere  deve loped  in w hich the sam p le  f ib e r  per  c e n t  cane  was 
the dependen t v a r i a b le .  T h ese  d a ta  and a  s u m m a r y  of the s t a t i s t i c a l  
a n a ly s is  of the d a ta  a r e  shown in Table  XIII. The d e g re e  of c o r r e l a ­
tion be tw een  the f a c to ry  ju ice  e x t r a c t io n  and the sa m p le  m il l  ju ice  e x ­
t r a c t io n  and  the sa m p le  f ib e r  is shown below :
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T A B L E  XIII
SA M PLE M IL L  JU ICE EXTRACTION OR SA M PLE  F IB E R  
A S A  MEASURE OF FACTORY JUICE EX TRACTION
B a s i s : y = a  + bx
W here :  y is  the f a c to ry  ju ic e  e x t r a c t io n  % c a n e .
x  is  the sa m p le  m il l  ju ice  e x t r a c t io n  % cane  or 
sa m p le  f ib e r  % c a n e ,  
a  and b a r e  the in te r c e p t  and  r e g r e s s i o n  c o ­
e ff ic ie n t  r e s p e c t iv e ly .
F a r r e l - 2 ,  S c re w  P r e s s ,
x  = Sam ple  x  = Sam ple
Date Ju ice Ju ice
(1961) y E x tra c t io n F ib e r E x tra c  tion F ib e r
O ct. 31 7 0 .62 71 .06 13.79 7 3 .4 0 14.23
Nov. 2 7 0 .9 0 6 9 .7 2 14.59 7 3 .4 8 14.32
3 7 1 .0 8 7 0 .0 5 14.10 7 5 .4 0 14. 08
6 7 2 .27 7 2 .3 5 10 .94 7 4 .8 9 14.29
7 7 0 .49 71 .83 10.03 7 4 .21 14.03
9 7 0 .5 6 7 2 .6 6 12.51 7 3 .8 7 14. 08
10 7 1 .3 4 7 1 .5 1 13.22 75. 19 14. 16
13 7 3 .26 7 3 .27 11.76 76 .59 1 2 .60
14 71 .23 7 3 .4 7 1 2 .54 7 4 .6 0 13.76
16 7 1 .8 5 71 .72 12.68 75 .93 12.98
17 7 1 .4 7 70 .57 13.18 74. 14 13.21
20 7 0 .5 8 6 7 .9 6 13.79 75 .47 13.73
21 6 9 .7 0 7 1 .3 5 12 .90 7 3 .4 4 13.56
27 69. 16 68 .39 15. 09 73. 11 1 5 .1 4
28 7 1 .42 72 .33 13. 15 76 .22 14 .45
30 6 8 .0 6 6 6 .0 4 15.97 70 .43 16.17
D e c . 1 7 0 .9 4 7 0 .0 5 13.66 75 .92 13.49
4 6 8 .6 1 6 8 .3 0 14.71 71 .33 15 .55
5 6 9 .8 1 6 8 .9 1 14.42 7 1 .66 1 4 .45
7 6 6 .8 4 6 5 .6 0 15.70 6 8 .2 2 16.49
8 6 9 .2 0 68. 19 14.27 71 .43 14.97
r 0 .8348 0.7102 0 .9 0 9 4 0.867*
r 2 0 .6970 0. 5044 0 .8 2 7 0 0. 7521
s $ ) ,  Ju ic e
% C ane 0 .797 1.069 0 .602 0 .7 5 5
C o eff ic ien t  of
V a r ia t io n ,  % 1. 13 1.52 0 .86 1 .07
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F a r r e l - 2
C o e ffic ien t  of 
V a r ia t io n ,  %
F a c to r y  Ju ice  E x tr a c t io n  % Cane 
a s  a  F u n c t io n  of:
Sam ple  M ill  
Ju ice  E x tr a c t io n  
% Cane
0 .8348  
1.13
S am ple  
F ib e r  
% Cane
0.7102
1.52
S c re w  P r e s s
C o e ff ic ie n t  of 
V a r ia t io n ,  %
0 .9094
0 .86
0 .8676
1. 07
B ecau se  of the c o a r s e  n a tu re  of the b a g a s s e  f ro m  the F a r r e l  
s ing le  m il l in g ,  no  f ib e r  d a ta  w e re  c o l le c te d  fo r  th is  m eans of p r o ­
c e s s in g .
As the above d a ta  show , both the  F a r r e l - 2  and  s c r e w  p re s s  
ju ice  e x t r a c t io n  show ed a  b e t te r  c o r r e l a t io n  w ith  the f a c to ry  ju ice  e x ­
t ra c t io n  th an  did the f ib e r  pe r  c e n t  cane  of the c o r re sp o n d in g  s a m p le s .
The b e n e f ic ia l  e ffe c t  of a  h igh  d e g re e  of b a g a s s e  p re p a ra t io n  
on the su b seq u e n t  f ib e r  d e te rm in a t io n  is  w ell shown in the c o r r e l a t io n  
c o e f f ic ien t  fo r  the s c r e w  p r e s s  f ib e r  of 0 .8676  c o m p a re d  to that of
0 .7102  fo r  the F a r r e l - 2 .  The b a g a sse  f ro m  the s c r e w  p r e s s  was w ell 
p u lv e r ize d  and e a s i l y  hand led  in su b se q u e n t  in sp e c t io n s .  By c o n t r a s t
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the b a g a sse  f r o m  the double  m ill ing  in the  F a r r e l  m ill  w as quite  
c o a r s e  and n o n -u n ifo rm  in  s iz e .
The f ib e r  d e te rm in a t io n s  w e re  by the c o n v en tio n a l  m ethod  of 
d ry in g  the b a g a s s e  in a  D ie te r t  M o is tu re  T e l le r  to  d e te rm in e  the 
m o is tu r e .  The f ib e r  w as  c a lc u la te d  in  the ro u t in e  m an n e r :
F ib e r  % B a g a s se  = 100.00  — (B r ix  + M o is tu re )  % B ag asse
It is qu ite  p o ss ib le  that a  h ig h e r  d e g re e  of p r e c i s io n  is p o s s i ­
b le  b y  the d i r e c t  m ethod of f ib e r  d e te rm in a t io n  which c o n s i s t s  of 
w ash ing  a b a g a s s e  sa m p le  for a  p e r io d  of 24 hours to  c o m p le te ly  r e ­
m ove so luble  so l id s ,  and  then  d ry in g  the s a m p le .
The r e s u l t s  w ith  the  s c re w  p r e s s  su g g e s t  tha t  w ith  a w e ll  and 
u n i fo rm ly  p u lv e r iz e d  b a g a s s e ,  and a m o re  r ig o ro u s  m ethod of f iber  
d e te rm in a t io n ,  the c o r r e l a t io n  of sa m p le  f ib e r  w ith  the f a c to r y  ju ice  
e x t r a c t io n  m igh t a p p ro a c h  that of the sa m p le  m il l  ju ice  e x t r a c t io n .
Such re f in e m e n ts  a s  th i s ,  of c o u r s e ,  r e q u i r e  a d d it io n a l  t im e ,  p e rs o n n e l ,  
a n d  eq u ip m en t in  the l a b o r a to r y .
It a p p e a r s  lo g ic a l  to  conclude  th a t  in th o se  m ethods of can e  
q u a l i ty  d e te rm in a t io n  w hich  in c o rp o ra te  f ib e r  in  the e v a lu a t io n ,  a d e ­
qu a te  m eans should  be p rov ided  for th o ro u g h ly  and  u n ifo rm ly  d i s i n t e ­
g ra t in g  the cane  — for the co ld  w a te r  e x t r a c t io n  p ro c e s s  — or the 
b a g a s s e  — fo r  th e  t h r e e - r o l l  sa m p le  m il l .
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SA M PLE VERSUS FACTORY
PO L, F IB E R , AND BRIX PE R  C EN T CANE
As noted  in  the p rev io us  c h a p te r ,  p rec ed in g  s tu d ies  on can e  
q u a l i ty  d e te rm in a t io n  a t  the Audubon S ugar F a c to r y  have involved e v a lu ­
a tio n  of the can e  in  t e r m s  of the pol and f ib e r  in the c a n e .  In add ition  
to th is ,  the p u r i ty  of the  e x t r a c te d  ju ice  f ro m  the sa m p le  w as g e n e ra l ly  
d e te r m in e d .  In these  s tu d ie s ,  the sa m p le  in sp e c t io n s  w ere  s u b s e ­
q u e n tly  c o m p a re d  w ith those  of the f a c to ry .
A lthough  the p u rpo se  of the c u r r e n t  s tu d ie s  w as to c o m p a re  the 
sa m p le  m il l  and f a c to r y  e x t r a c t io n , c o m p le te  c an e  in sp e c t io n s  w ere  
deve loped  fo r  the f a c to ry  and sa m p le  d a ta .  W ith th e s e  da ta  i t  was thus 
po ss ib le  to d e te rm in e  s ing le  v a r ia b le  l in e a r  c o r r e l a t io n s  be tw een  the 
sa m p le  and f a c to r y  can e  in sp e c t io n s .  Table  XIV show s the d a ta  fo r  pol, 
f ib e r ,  and  B r ix  p e r  c e n t  can e  a s  w e ll  a s  a  s u m m a ry  of the s t a t i s t i c a l  
d a ta .  S im i la r  d a ta  a r e  p re s e n te d  fo r  the s c r e w  p r e s s  in T ab le  XV.
The c o r r e l a t io n  c o e f f ic ien ts  a r e  show n below :
C o r r e l a t io n  C o effic ien t ,  r
F a r r e l - 2  S c re w  P r e s s
P o l  % Cane 0 .8667 0 .8738
F i b e r  % Cane 0 .6555 0 .8755
B rix  % Cane 0 .6807 0 .7317
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T A B L E  XIV 
F A R R E L -2  VERSUS FACTORY 
PO L, F IB E R  AND BRIX PER C E N T  CANE
B a s is : y = a  + bx 
W here
D ate
b
r
r 2
s($)
C o e ff ic ie n t  of 
v a r ia t io n ,  %
is  the f a c to ry  pol, f ib e r ,  or B r ix  % c a n e ,  
is  the F a r r e l - 2  pol, f ib e r ,  o r  B r ix  % c a n e ,  
and  b a r e  the in te r c e p t  and  r e g r e s s i o n  c o ­
e ff ic ie n t  r e s p e c t iv e ly .
P o l  % Cane F ib e r  % Cane B rix  % Cane
0 .7968  
0. 8667 
0 .7500  
0 .4230
3 .71
0 .3685
0 .6555
0.4297
0.6252
4 .5 1
(1961) y X y X y X
O ct. 31 12 .15 12.63 14.15 13.79 15.37 15 .64
Nov. 2 12 .30 12.67 13.89 14. 59 15. 16 15.43
3 10 .90 11. 55 14.06 14. 11 14.28 14 .45
6 10 .40 11. 18 13.28 10.94 14 .14 14.23
7 11 .55 11. 54 14. 00 10.03 14 .65 14.42
9 ' 11 .55 12. 10 13 .84 12.51 14 .45 15 .00
10 10.97 11.69 13.61 13.22 14 .30 14. 78
13 10.32 10.98 11.96 11.76 13.71 14 .34
14 9 .9 8 11.05 13.92 12.54 14 .80 14. 09
16 10 .14 9 .7 2 12 .35 12.68 13.41 13.22
17 10 .80 10 .65 13 .30 13. 18 14. 11 13.46
20 10 .99 1 1 .34 13 .80 13.79 14.69 14.23
21 12 .10 12.41 13.38 12.90 15. 19 15.33
27 10 .64 10.60 14. 79 15.09 14.22 14 .10
28 11 .28 11. 14 13.52 13.15 14.08 13.97
30 11.91 13.33 15 .60 15.97 14 .20 15. 53
D e c .  1 11.83 11.73 13. 56 13.66 14.67 14 .48
4 12.07 12.54 14.55 14.71 14.78 14.92
5 12 .2 4 12.42 14 .07 14.42 14.97 14 .80
7 12.69 12.87 1 4 .8 4 15.70 15.21 14.93
8 12 .45 12.36 14.56 14.27 14.96 14 .64
A v e ra g e 11.39 11 .74 13.86 13.48 14 .54 14 .57
a 2. 04 8 .8 9 6 .4 0
0 .5589
0 .6807
0.4733
0 .3 850
2 . 6 5
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T A B L E  XV
SCREW PRESS VERSUS FACTORY
P O L , F IB E R , AND BRIX  PER  CENT CANE
B a s is :  y « a  + b x
W here: y is  the f a c to ry  pol, f ib e r ,  o r  B r ix  % can e .
x is  the s c re w  p r e s s  pol, f ib e r ,  o r  B r ix  % cane , 
a and b a r e  the in te r c e p t  and  r e g r e s s io n  co e ff ic ien t  
r e s p e c t iv e ly .
D ate P o l % Cane F ib e r  % Cane B r ix  % Cane
(1961) y X y X y X
O ct. 31 12 .15 12 .28 14. 15 14 .23 15. 37 16 .13
Nov. 2 12 .30 12.81 13 .89 14 .32 15*4-16 15 .87
3 10 .90 11 ,88 14 .06 14 .08 14 .28 14.'79
6 10 .40 11 .63 13 .28 14 .29 1 4 .14 14.71
7 11 .55 11 .87 14 .00 14 .03 14 .65 15 .03
9 11 .55  ■11 .94 13 .84 14 .08 1 4 .45 15 .29
10 10 .97 11 .46 13.61 14 .16 14 ,30 14 .57
13 10 .32 10 .26 11 .96 12 .60 13.71 13 ,63
14 9 .9 8 11 .08 13 .92 13. 76 14 .80 14 .00
16 10 .1 4 10 .18 12 .35 12 .98 13.41 13 .39
17 10 ,80 11 .33 13 .30 13.21 14. 11 14 .09
20 10 .99 12 .22 13 .80 13 .73 14 .69 15 .28
21 12 .10 12 .33 13. 38 13 .55 15 .19 15 .23
27 10 .6 4 11 .08 14 .79 1 5 .14 14 .22 314. 82
28 11 .28 11 .90 13 .52 1 4 ,45 1 4 .08 14.01
30 11.91 13 .24 15 .60 16 .17 14 .20 15 .85
D ec. 1 11 .83 12 .39 13 .56 13 .49 14 .67 15 .04
4 12 .07 12. 38 1 4 .55 1 5 .55 14 .78 15 .20
5 12 .24 12 .85 14 .07 14 .45 14 .97 15 .34
7 12 .69 13 .26 14 .8 4 16 .49 15.21 15 .46
8 12 .45 12 .37 14. 56 14 .97 14 .96 14 .58
A v e ra g e 11 .39 11 .94 13 .86 14 .27 14 .54 14 .87
a 1.13 3 .4 7 6 .8 8
b
r
r 2
s$)
C o effic ien t  of 
v a r ia t io n ,  %
0.85 96
0 .8738
0 .76 36
0 .4113
3.61
0 .72 77
0 .8 755
0 .76 57
0 .4012
2 .8 9
0 .5 154
0 .7317
0 .5 354
0 .3619
2 .4 9
Z39,
A s in the p rec ed in g  s e c t io n  c o v e r in g  fa c to ry  ju ice  e x tra c t io n  
a s  a  function  of f ibe r  p e r  c e n t  can e  and  of sa m p le  m il l  ju ice  e x t r a c ­
tion , f ib e r  by m eans of the s c r e w  p r e s s  show s a  b e t te r  c o r r e l a t io n  
than  do es  f ib e r  by  m ean s  of F a r r e l - 2 .  The r e l a t i v e ly  poor c o r r e l a ­
tion  fo r  B r ix  is  p ro b ab ly  to be e x p ec ted  in v iew  of the p o ss ib le  s o u rc e s  
of e r r o r  with the  h y d r o m e te r .
F o r  p u rp o se s  of c o m p a r is o n ,  the c o r re s p o n d in g  s t a t i s t i c a l  d a ta  
fo r  pol p e r  c e n t  can e ,  w hich w e re  d eve loped  in C h a p te r  V f ro m  P a u l 's  
1958 s tu d ie s ,  a r e  show n below . In the  1958 s tu d ie s ,  a l l  s a m p le s  w e re  
m il led  tw ice in  the F a r r e l  m il l .
C or r e l a t io n  C oeff ic ien t,  r_______
S im ple  S im ple
M ech an ica l  G ra b  M ultip le  G rab
P o l  % Cane 0 .81  0 .8 4
F r o m  these  s tu d ie s ,  i t  is  e v id e n t  th a t  the d e g re e  of c o r r e l a t io n  
fo r  pol p e r  c e n t  cane  of the c u r r e n t  s tu d ie s  c o m p a r e s  quite  w e ll  with 
th a t  of p rev io u s  in v e s t ig a t io n s .
COST OF CANE
S am ple  M ill  E x t r a c t io n
Since the p ro c e d u re  fo r  d e te rm in in g  the  c o s t  of can e  by sam p le  
m il l  e x t r a c t io n  is  developed  in the p rev io u s  c h a p te r ,  the p ro c e d u re  is 
re v ie w e d  b r i e f ly  h e re  and  in su b se q u e n t  can e  c o s t  d i s c u s s io n  on ly  a s
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is n e c e s s a r y  to d ev e lo p  the d a ta .  In a d d it io n , to p e rm i t  a  c o m p a r i ­
son  of the  c o s t  of c a n e  by sa m p le  m il l  e x t r a c t io n  w ith the c o s t  of c an e  
using  th e  pol, f ib e r ,  and  B r ix  of the cane  s a m p le ,  the F a r r e l - 2  d a ta  
w ere  u sed  in th e s e  c a lc u la t io n  s ince  no  f ib e r  d a ta  w e re  d e te rm in e d  
d u r in g  the F a r r e l - 1  s tu d ie s .
P r io r  to d e te rm in in g  the sa m p le  m i l l  B r ix  and pol e x t r a c t io n  
f a c to r s ,  the  f a c to ry  B r ix  and  pol e x t r a c t io n  pe r  c e n t  cane  w e re  c o r ­
r e c te d  to  a  s ta n d a rd  e x t r a c t io n .  In the  c a s e  of po l  per c e n t  c a n e ,  the 
s ta n d a rd  e x t r a c t io n  w as c a lc u la te d  by  s u b t r a c t in g  f ro m  the f a c to r y  pol 
p e r  c e n t  cane  the  p ro d u c t  of the  f a c to r y  f ib e r  per  c e n t  c a n e  and  the 
s ta n d a rd  e x tra c t io n  fac to r  of 0. 0712 p a r t s  o f pol p e r  p a r t  of f ib e r  in  
b a g a s s e .  The s ta n d a rd  e x t r a c t io n  f a c to r  w as the 1961 c r o p  a v e r a g e  
of a  s e le c te d  g ro up  of L o u is ia n a  f a c to r i e s .  S im i la r  c a lc u la t io n s  w ere  
co m p le te d  for the s ta n d a rd  f a c to r y  B r ix  e x t r a c t io n .  T h ese  d a ta  and  
the b a s e s  fo r  the c a lc u la t io n s  a r e  show n in  T ab le  XVI.
The sa m p le  m il l  pol and B r ix  e x t r a c t io n  f a c to r s  w hich  r e l a t e  
the sa m p le  m il l  and  the f a c to r y  s ta n d a rd  po l and  B r ix  e x t r a c t io n  w e re  
then  c a lc u la te d  f ro m  the d a i ly  ru n  d a ta .  F r o m  the d a i ly  d a ta ,  the c r o p  
a v e ra g e  fa c to r s  w ere  d e te r m in e d .  T h ese  d a ta  a r e  shown in  T ab le  XVII.
The a v e ra g e  B r ix  and  po l e x t r a c t io n  f a c to r s  w ere  in c o rp o ra te d  
in to  the Y = Sx — By fo rm u la  to  d e te rm in e  th e  d a i ly  p re d ic te d  yield  a s  
lb s .  of 96° s u g a r  per  to n  of g r o s s  can e  a s  shown in Table  XVIII.
F in a l ly ,  the va lue  of the sh ip m e n t  fo r  s u g a r  was d e te rm in e d  
f ro m  the  d a i ly  p re d ic te d  y ield  and  the  a v e ra g e  p r ic e  of su g a r  for
TA BLE XVI
STANDARD FACTORY EX TRA C TIO N
COST O F  CANE BY SA M PL E  M IL L  EX TRA CTIO N
B aa ia : F a c to ry  d a ta  c o r r e c te d  to  8 ta n d a rd  e x tra c t io n .
S tan d a rd  e x tra c t io n  f a c to r s :  P o l /F ib e r  in  B a g a s s e  = 0 .0 7 1 2 0
B r ix /F ib e r  in  B a g a s s e  * 0 .0 9 7 6 6
S ta n d a rd  P o l = P o l -  I” P o l” J x  F ib e r
E x tra c te d  % C ane % C ane [F ib er] B a g a s s e  % C ane
S tan d a rd  B r ix  = B r ix  — f t j r i x l  x  F ib e r
% C an e  [F ib e r ]  B a g a s s e  % C ane
F a c to r y S tan d ard
D a te P o l B r ix F ib e r
P o l
E x tra c te d
B r ix
E x tra c te d
(1961) % C ane % C ane % C ane % C ane % C ane P u r i ty
O c t. 31 1 2 .1 5 1 5 .3 7 1 4 .1 6 1 1 .1 4 1 3 .9 9 7 9 .6 6
N ov. 2 1 2 .3 0 1 5 .1 6 1 3 .9 0 11.31 1 3 .80 8 1 .9 4
3 1 0 .9 0 1 4 .2 8 1 4 .0 6 9 .9 0 12.91 7 6 .6 9
6 1 0 .4 0 1 4 .1 4 1 3 .2 7 9 .4 6 1 2 .8 4 7 3 .6 1
7 1 1 .5 5 1 4 .6 5 1 4 .0 0 1 0 .5 5 1 3 .2 8 7 9 .4 5
9 1 1 .5 5 1 4 .4 5 1 3 .8 4 1 0 .5 7 1 3 .10 8 0 .6 6
10 1 0 .9 7 1 4 .3 0 13.61 1 0 .0 0 1 2 .9 7 7 7 .1 0
13 1 0 .2 0 1 3 .55 1 1 .9 6 9 .3 5 1 2 .3 8 7 5 .5 0
14 9 .9 8 1 4 .8 0 1 3 .92 8 .9 9 1 3 .4 4 6 6 .8 8
16 1 0 .1 4 13.41 1 2 .35 9 .2 6 1 2 .20 7 5 .8 8
17 1 0 .8 0 14.11 1 3 .30 9 .8 5 12.81 7 6 .91
20 1 0 .9 9 1 4 .69 1 3 .80 10.01 1 3 .3 4 7 5 .0 0
21 1 2 .1 0 1 5 .1 9 13 .39 1 1 .15 1 3 .8 8 8 0 .3 0
27 1 0 .6 4 1 4 .2 2 14. 78 9 .5 9 1 2 .7 8 7 5 .0 4
28 1 1 .2 8 1 4 .0 8 1 3 .52 10 .32 1 2 .7 6 8 0 .8 5
30 11.91 1 4 .20 1 5 .60 10 .80 12 .68 8 5 .1 9
D e c . 1 1 1 .8 3 14. 67 1 3 .5 6 1 0 .8 7 1 3 .3 5 8 1 .4 1
4 1 2 .0 7 14. 78 1 4 .55 11 .03 13 .36 8 2 .6 0
5 1 2 .2 4 1 4 .97 1 4 .0 7 1 1 .2 4 13 .60 8 2 .6 6
7 1 2 .6 9 15.21 . 1 4 .8 4 11 .63 1 3 .7 6 8 4 .5 4
8 1 2 .4 5 1 4 .9 6 1 4 .55 11.41 1 3 .5 4 8 4 .3 0
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T A B L E  X V n
S A M P L E  M IL L  B R IX  A N D  P O L  E X T R A C T IO N  F A C T O R S  
C O ST O F  C A N E  BY S A M P L E  M IL L  E X T R A C T IO N
B a s i s :  B r ix  E x t r a c t io n  F a c t o r  = F a c t o r y  S ta n d a rd  B r ix  E x t r a c t e d  % C a n e
S a m p le  M ill  B r ix  E x t r a c t e d  % C a n e
P o l  E x t r a c t io n  F a c t o r  =  F a c t o r y  S ta n d a rd  P o l  E x t r a c te d  % C a n e
S a m p le  M ill P o l  E x t r a c t e d  % C a n e
F a c to r y S a m p le F a c t o r y S a m p le
S ta n d a rd M ill S ta n d a rd M ill
P o l P o l P o l B r ix B r ix B r ix
D a te E x t r a c te d E x t r a c te d E x t r a c t io n E x t r a c te d E x t r a c t e d E x t r a c t io n
(1961) % C a n e % C a n e F a c t o r F a c t o r % C a n e F a c t o r
O c t.  31 1 1 .1 4 1 0 .9 1 1 .0 2 1 1 3 .9 9 1 3 .5 1 1 .0 3 5
N o v . 2 1 1 .3 1 1 0 .8 1 1 .0 4 6 1 3 .8 0 1 3 .1 5 1 .0 5 0
3 9 .9 0 9 .9 4 0 .9 9 6 1 2 .9 2 1 2 .4 4 1 .0 3 8
6 9 .4 6 9 .7 9 0 .9 6 6 1 2 .8 4 1 2 .4 6 1 .0 3 1
7 1 0 .5 5 1 0 .0 3 1 .0 5 2 1 3 .2 8 1 2 .5 4 1 .0 5 9
9 1 0 .5 7 1 0 .3 7 1 .0 1 9 1 3 .1 0 1 2 .9 0 1 .0 1 5
10 1 0 .0 0 1 0 .0 9 0 .9 9 1 1 2 .9 7 1 2 .7 5 1 .0 1 7
13 9 .3 5 9 .5 4 0 .9 8 0 1 2 .3 8 1 2 .4 6 0 .9 9 4
14 8 .9 9 9 .5 9 0 .9 3 7 1 3 .4 4 1 2 .2 2 1 .0 9 9
16 9 .2 6 8 .3 0 1 .1 1 6 1 2 .2 0 1 1 .2 8 1 .0 8 2
17 9 .8 5 9 .3 3 1 .0 5 6 1 2 .8 1 1 1 .7 8 1 .0 8 8
20 1 0 .0 1 9 .5 9 1 .0 4 3 1 3 .3 4 1 2 .0 2 1 .1 1 0
21 1 1 .1 5 1 0 .5 8 1 .0 5 4 1 3 .8 8 1 3 .0 7 1 .0 6 2
27 9 .5 9 9 .2 5 1 .0 3 7 1 2 .7 8 1 2 .3 2 1 .0 3 7  .
28 1 0 .3 2 9 .7 7 1 .0 5 6 1 2 .7 6 1 2 .2 5 1 .0 4 2
30 1 0 .8 0 1 0 .9 9 0 .9 8 2 1 2 .6 8 1 2 .8 0 0 .9 9 0
D e c . 1 1 0 .8 7 1 0 .0 1 1 .0 8 5 1 3 .3 5 1 2 .3 5 1 .0 8 1
4 1 1 .0 3 1 0 .6 2 1 .0 3 9 1 3 .3 6 1 2 .6 3 1 .0 5 8
5 1 1 .2 4 1 0 .5 1 1 .0 6 9 1 3 .6 0 1 2 .5 3 1 .0 8 5
7 1 1 .6 3 1 0 .6 9 1 .0 8 8 1 3 .7 6 1 2 .4 0 1 .1 1 0
8 1 1 .4 1 1 0 .7 4 1 .0 6 3 1 3 .5 4 1 2 .7 1 1 .0 6 5
A v e ra g e 1 .0 3 2 1 .0 5 4
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TABLE XVIII 
PR ED ICTED  YIELD 
COST OF CANE BY SA M PLE M ILL EXTRACTION
B a s i s : Y = Sx -  By
w h e re :  Y is  the y ie ld , lb s .  9 6 °  s u g a r / g r o s s  ton of c a n e .
S and B a r e  the sa m p le  m ill  pol and B rix  e x tra c te d  
% c a n e .
x  is  29 . 167 (a) (c) lb s .  96 °  s u g a r / ( to n  cane) (% pol 
e x t r a c te d ) .
y is 8 .333  (b) (c) lb s .  96° su g a r  /( ton  cane) (% B rix  
e x t r a c te d ) .
(a) is  the  pol e x t r a c t io n  fac to r  (1. 032), (b) is  the B r ix  
e x t r a c t io n  fa c to r  (1 .0 54 ) ,  and  (c) is the boiling  
house  e ff ic ie n cy  (0 .9659).
Date
(1961) S B Y
O ct. 31 10.91 13.51 2 0 2 .6
Nov. 2 10.81 13. 15 2 0 2 .7
3 9 .9 4 12 .44 183. 5
6 9 .7 9 12.46 178.9
7 10. 03 12.54 185.2
9 10.37 12.90 192. 1
10 10 . 09 12 .75 185.2
13 9 .5 4 12.46 171.7
14 9 .5 9 12.22 175.2
16 8 .3 0 11.28 145.6
17 9 .3 3 11 .78 171.3
20 9 .59 12.02 176.9
‘ 21 10. 58 13.07 196.7
27 9 .2 5 12.32 164 .4
28 9 .7 7 12 .25 180. 1
30 10.99 12.80 2 1 0 .9
D ec . 1 10.01 12.35 186.3
4 10.62 12.63 2 0 1 .6
5 10.51 12.53 199.3
7 10.69 12.40 2 0 5 .6
8 10.74 12.71 2 0 4 .4
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the 1961 c r o p  a s  quoted in the  L o u is ian a  Sugar E x ch an g e , Inc. , New 
O r le a n s ,  L o u is ia n a .  F r o m  this va lue  and  a s su m in g  th a t  6 4 .6  p e r  cen t  
of the su g a r  a c c ru e s  to the g ro w e r ,  the c o s t  of can e  for su g a r  was 
c a lc u la te d .  T hese  da ta  a r e  shown, in T able  XIX. The c o s t  of can e  is 
e x p re s s e d  a s  $ / g r o s s  ton of can e .
N o r m a l  Ju ice  Q u a lity
The d a i ly  f a c to ry  n o r m a l  ju ice  B r ix  was d e te rm in e d  f ro m  the 
sam p le  m il l  B rix , a d ilu tion  com p en sa tio r .  fac to r  of 1 .022 , and  an 
a s s u m e d  d r y  m illing  fac to r  of 0 .9 7 .  The d ilu tion  c o m p e n sa t io n  fac to r  
o f 1. 022 w as the a v e ra g e  fo r  the c r o p  of the r a t io  of the fa c to ry  
c r u s h e r  ju ice  B r ix  and the F a r r e l - 2  sa m p le  m ill  B r ix .  The d a i ly  
f a c to ry  pol per c e n t  n o r m a l  ju ice  w as c a lc u la te d  a s  the p ro d u c t  of 
the n o r m a l  ju ice  B r ix  and the  m ixed  ju ice  p u r i ty .  Since m a c e ra t io n  
w a te r  was no t ap p lied  to  the m ills  d u r in g  the t e s t s ,  the m ixed ju ice  
p u r i ty  w as d e te rm in e d  f ro m  the s ta n d a rd  f a c to ry  e x t r a c t io n  d a ta  of 
Table  XVI a s  the r a t i o  of the s ta n d a rd  pol e x t r a c te d  to the s ta n d a rd  
B rix  e x t r a c te d .
F r o m  the fa c to r  y n o r  m al ju ice  B r ix  and pol and the c o r r e s ­
ponding sa m p le  m ill  ju ice in sp e c t io n s ,  d a i ly  sa m p le  m il l  B rix  and pol 
f a c to r s  w ere  deve lo ped . T hese  fa c to r s  r e l a te  the f a c to ry  nor m al ju ice  
and the sam p le  m il l  ju ice  in sp e c t io n s .  The d a ily  f a c to rs  w e re  a v ­
e ra g e d  to  d e te rm in e  c r o p  a v e ra g e  sa m p le  m il l  B r ix  and pol f a c to r s  
of 0 .991  and  0 .9 7 0  r e s p e c t iv e ly .
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TABLE XIX
VALUE OF THE SHIPM ENT AND COST OF CANE FOR SUGAR 
COST OF CANE BY SA M PLE  M ILL EXTRACTION
B a s is :  V = Y /100 x  S. P .
w h e re :  Y is  the y ie ld ,  lb s .  96° s u g a r / to n  of g r o s s  c a n e ;  S. P .
is  the s e l l in g  p r ic e  of r a w  su g a r  ($ 6 .3 1 5 3 /c w t  96°  
ra w  s u g a r ) .
C = V x F
w h e re :  C is  the c o s t  of c a n e  for s u g a r ,  $ / g r o s s  ton, and F
is  the d is t r ib u t io n  f a c to r  (0 .6 4 6 ) .
D ate
(1961) Y V C
O ct. 31 2 0 2 .6 12.794 8 .2 6 5
Nov. 2 202. 7 12.804 8 .2 71
3 183. 5 11.586 7 .4 8 5
6 178.9 11.300 7 .2 99
7 185.2 11.698 7. 557
9 192. 1 12.130 7 .8 36
10 185.2 11.696 7. 556
13 171.7 10.841 7. 003
14 175.2 11.062 7. 146
16 145.6 9. 197 5 .941
17 171.3 10.820 6 .9 9 0
20 176.9 11. 169 7 .2 1 5
21 196.7 12.424 8. 026
27 164 .4 10.384 6 .7 0 8
28 180. 1 11.376 7 .3 4 9
30 2 1 0 .9 13.322 8 .606
D e c .  1 186.3 11.786 7 .6 1 4
4 2 0 1 .6 12.733 8 .226
5 199.3 12.585 8. 130
7 2 0 5 .6 12.985 8 .3 8 8
8 2 0 4 .4 12.911 8 .341
Average 7 .617
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The c ro p  a v e ra g e  sa m p le  m il l  f a c to r s  w e re  then a p p lied  to the 
d a i ly  s a m p le  m il l  ju ice  in sp e c t io n s  to  d e te rm in e  the h y p o th e t ica l  
" g ro w e r  's " n o r m a l  ju ice  B r ix ,  pol, and  p u r i ty .  A p p ro p r ia te  q u a li ty  
(pol) and  p u r i ty  f a c to r s  w ere  d e te rm in e d  f ro m  the 1961 L o u is ia n a  can e  
p r ic e  d e te rm in a t io n ,  and  f ro m  these  da ta  the g r o w e r 's  s ta n d a rd  can e  
was d e r iv e d .  F r o m  the s ta n d a rd  c a n e ,  the sa m p le  t r a s h  d a ta ,  and 
the p r ic e  of s ta n d a rd  can e  b a sed  on the 1961 c r o p  a v e ra g e  r a w  s u g a r  
p r i c e ,  i t  w as then  p o ss ib le  to d e te rm in e  the paym en t to the g ro w e r  
for h is  c a n e .  T h ese  d a ta  a r e  su m m a r iz e d  in  T ab le  XX.
P o l ,  B r ix ,  and F ib e r  P e r  C en t C ane
F r o m  the p re v io u s ly  d ev e lo ped  c o r r e la t io n s  be tw een  the sa m p le  
m il l  and  the f a c to r y  pol, B r ix ,  and f ib e r  p e r  c e n t  can e  — and  the d a i ly  
sa m p le  m il l  da ta  — the p re d ic te d  can e  in sp e c t io n s  w ere  d e te rm in e d  fo r  
e a c h  ru n .  F r o m  th e s e  d a ta ,  the p re d ic te d  e x t ra c t io n  was c a lc u la te d  
b a se d  on the s ta n d a rd  e x t ra c t io n  f a c to r s  of 0 .07120  p a r ts  of pol pe r  
p a r t  of f ib e r  in b a g a s s e  and 0 .09766  p a r ts  of B r ix  p e r  p a r t  of f ib e r  in 
b a g a s s e .  The y ie ld  was su b se q u e n t ly  developed  f ro m  the Y = Sx — By 
fo rm u la ,  and f ro m  this the va lue  of the sh ip m en t and  the  c o s t  of can e  
for s u g a r .  T hese  da ta  a r e  s u m m a r iz e d  in Table  XXI.
C o m p a r iso n  of the C o s t  of Cane by  the D if fe re n t  M ethods
In Table  XXII the d a i ly  c o s t  of cane  by  the d i f f e re n t  m ethods of 
c a n e  q u a li ty  d e te rm in a t io n  is  tab u la te d .  T he c o s t  of cane  by the
T A B L E  XX
COST O F CANE 
BY
NORMAL JU IC E  QUALITY
Sam ple  M ilt Sam ple  N o rm a l  Ju ic e  S tandard  P a v m e n t
D ate T r a s h B r ix P o l B r ix P o l C ane % to G ro w e r ,
(1961) % Cane % Ju ice % Ju ic e % Ju ic e % Ju ic e P u r i ty N et Cane $ / G r o s s  Ton
O ct. 31 5 .2 6 19.01 15 .36 1 8 .8 4 14.91 79.14 1 .2 74 8. 118
Nov. 2 4 .1 5 18 .85 15,50 18 .68 15.05 8 0 .5 7 1.293 8 .3 3 6
3 3 .09 17 .76 14 .19 17 .60 13.78 7 8 .30 1 .170 7 .6 2 6
6 1 .48 17 .22 13. 54 17. 07 13. 15 7 7 .0 4 1 .107 7 .3 36
7 6 .7 8 17 .46 13 .97 17 .30 13 .56 78 .38 1 .148 7 .19 8
9 11 .00 17 .76 14 .27 1 7 .60 13 .86 78 .75 1.181 7 .0 69
10 3 .7 4 17 .83 14.11 1 7 .67 13.70 77. 53 1 .157 7 .491
13 1. 76 17.01 13 .03 16 .86 12 .65 75 .03 1 .049 6 .9 32
14 6 .20 16 .64 13.05 16 .49 12 .67 7 6 .83 1 .063 6 .7 07
16 13 .00 15 .72 11 .57 15 .58 11.23 72 .08 0 .9 0 7 5 .3 0 7
17 7 .6 9 16 .69 13 .22 1 6 .5 4 12 .84 77 .63 1 .087 6 .7 49
20 4 .3 7 17 .69 14.10 17 .53 13.69 78 .09 1.161 7 .4 68
21 3 .12 18 .33 14 .82 18. 17 14.39 79 .20 1 .230 8 .0 1 5
27 4 .3 0 18.01 13 .53 17 .85 13 .14 73.61 1 .076 6 .9 2 6
28 2 .8 2 16 .9 4 13.51 16 .79 13. 12 7 8 .1 4 1 .112 7 .2 68
30 4 .8 5 19 .38 1 6 .64 19.21 16 .16 8 4 .1 2 1 .417 9 .0 69
D ec. 1 6 .6 7 17 .62 14.29 1 7 .46 13.88 7 9 .59 1 .192 7 .482
4 7 .3 2 18 .49 15 .56 18 .32 15.11 8 2 .4 8 1.311 8 .1 7 3
5 2 .6 0 18 .18 15 .26 18. 02 14 .82 8 2 .2 4 1.291 8 .4 5 7
7 7 .6 2 18 .90 16.29 18 .73 15 .82 8 4 .4 6 1 .392 8 .6 5 0
8
A v e ra g e
12 .00 18 .64 15 .75 18 .47 15.29 8 2 .7 8 1 .3 3 4 7 .8 95
7 .4 4 4
V
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T A B L E  XXI
COST O F  CANE 
BY
P O L , F IB E R , AND BRIX PE R  CENT CANE
Sam ple  M ill
P r e d ic te d  S tandard  
F a c to r y  E x tra c t io n
Yield, 
lb s .  96° P ay m en t
D ate B r ix Po l F ib e r B r ix Pol S u g a r / To G ro w e r ,
(1961) % Cane % Cane % Cane % Cane % Cane Ton Cane $ / G r o s s  Ton
O ct. 31 15. 64 12. 63 13 .79 13 .78 11.11 2 02 .0 8 .240
Nov. 2 15 .43 12 .67 14 .59 13.63 11.12 2 0 3 .7 8 .311
3 14 .45 11.55 14.11 13. 10 10 .24 182.9 7 .463
9 15 .00 12 .10 12.51 13 .46 10.72 193 .6 7 .899
10 14 .78 11.69 13 .22 13.32 10.38 185 .0 7 .5 4 6
13 14 .34 10.98 11 .7 6 13.12 9 .8 5 171 .9 7 .0 1 2
14 14 .09 11.05 1 2 .54 12.95 9 .8 8 174.0 7. 100
16 13 .22 9 .72 12 .68 12 .47 8. 82 148.0 6 .038
17 13 .46 10.65 13 .18 12.58 9 .5 5 167.8 6 .847
20 14 .23 1 1 .34 13 .79 12.99 10 .09 179 .6 7 .3 2 7
21 15 .33 12.41 12 .90 13 .64 10 .96 199.0 8 .1 1 7
27 14 .10 10.60 15 .09 12 .87 9 .4 6 163.0 6 .648
28 13 .97 1 1 .14 13 .15 12.87 9 .9 4 176.5 7.201
30 15 .53 13.33 15 .97 13 .64 11. 61 2 1 7 .2 8. 863
Dec. 1 14 .48 11.73 13 .66 13 .13 10.40 187.3 7 .6 40
4 14 .92 12 .54 14.71 13 .34 11.01 2 0 2 .8 8 .2 7 4
5 14 .80 12.42 14 .42 13.28 10.93 2 0 1 .0 8 .1 9 9
7 14 .93 12 .87 15 .70 13.31 11 .25 2 0 9 .7 8 .541
8 1 4 .64 12 .36 14 .27 13 .20 10 .88 2 0 0 .4 8. 174
A v e ra g e  7 .6 55
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T A B LE XXII
COMPARISON O F TH E COST O F CANE FOR SUGAR
C o st  of C ane, $ /G r o s s  Ton  % of A v e ra g e  Sam ple
N o rm a l Sam ple P o l N o rm a l Sam ple M ill Ju ic e
D a te Ju ic e M ill Ju ic e F ib e r  and J u ic e M ill Ju ic e E x tr a c t io n
(1961) R an Q uality E x tra c t io n B r ix  % Cane Q uality E x tra c t io n % Cane
O ct. 31 1 8 .118 8 .2 65 8 .24 0 107. 7 108. 5 7 1 .0 6
Nov. 2 2 8 .3 3 6 8 .271 8 .311 110 .6 108 .6 6 9 .72
3 3 7 .6 2 6 7 .4 85 7 .463 101 .2 9 8 .3 70 .0 5
6 4 7 .336 7 .299 — 9 7 .3 9 5 .8 7 2 .3 5
7 5 7 .198 7 .557 — 9 5 .5 9 9 .2 7 1 .8 3
9 6 7 .069 7 .8 36 7. 899 9 3 .8 102 .9 7 2 .6 6
10 7 7.491 7 .5 5 6 7 .5 4 6 9 9 .4 9 9 .2 71 .51
13 8 6 .932 7 .003 7 .012 92 .0 9 1 .9 7 3 .27
14 9 6 .707 7 .146 7 .100 7 9 .7 9 3 .8 7 3 .47
16 10 5 .3 0 7 5 .941 6 .03 8 7 0 .4 7 8 .0 71 .72
17 11 6 .749 6 .99 0 6 .8 47 8 9 .5 9 1 .8 7 0 .5 7
20 12 7 .468 7 .215 7 .3 2 7 99 .1 9 4 .7 6 7 .9 6
21 13 8 .0 15 8 .0 2 6 8 .1 1 7 106 .3 105 .4 7 1 .3 5
27 14 6 .9 26 6 .708 6 .6 48 9 1 .9 88 .1 68 .39
28 15 7 .263 7 .349 7.201 9 6 .4 9 6 .5 72 .33
30 16 9 .069 8 .6 0 6 8 ,8 63 120 .3 113 .0 6 6 .0 4
D ec. 1 17 7 .482 7 .6 14 7 .6 40 9 9 .3 100 .0 70 .05
4 18 8 .173 8 .2 2 6 8 .2 7 4 1 0 8 .4 108 .0 6 8 .3 0
5 19 8 .4 57 8 .13 0 8 .1 9 9 112 .2 106. 7 68 .91
7 20 8 .65 0 8 .38 8 8.541 1 14 .8 110.1 6 5 .6 0
8 21 7 .895 8.341 8 .1 7 4 104 .8 109 .5 6 8 .19
A v e ra g e 7 .537 7 .617 7 .6 55 7 0 .2 5
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m ethod of pol, f ib e r ,  and  B r ix  per c e n t  c an e  of the sa m p le  a p p r o x i ­
m a te s  th a t  by the m ethod of sa m p le  m il l  e x t r a c t io n .  F o r  th is r e a s o n ,  
the follow ing c o m p a r is o n  is confined  to the c o s t  of c an e  by n o r m a l  
ju ic e  and  by sa m p le  m il l  e x t r a c t io n .
In ana lyz ing  the c o s t  of c a n e ,  two i te m s  a r e  c o n s id e re d ,  i . e . ,
(1) the f a c to r y  c r o p  a v e r a g e  c o s t  of c an e  by e a c h  m ethod , and (2) the 
r e l a t io n s h ip  of the c o s t  of c an e  of d i f fe re n t  q u a l i ty  to  the a v e ra g e  c o s t  
b y  e a c h  m ethod .
The c r o p  a v e r a g e  c o s t  of cane  fo r  su g a r  by n o r m a l  ju ice  was 
$7 . 5 3 7 /g ro s s  ton of c a n e ,  while the c o s t  by sa m p le  m il l  e x tra c t io n  
w as c a lc u la te d  to  be $ 7 ,6 1 7 .  * The h ig h e r  yield  a s  r e f le c te d  by the 
la t t e r  m ethod m igh t be e x p e c te d .  The 1961 c r o p  was r a t h e r  unique 
in  t e r m s  of the h igh  can e  q u a li ty  th rou gho u t the s t a te .  M ost f a c to r ie s  
r e p o r t e d  a  h ig h e r  than a v e r a g e  y ield  of r a w  su g a r  p e r  u n it  of n o r m a l  
ju ic e  pol.
One of the p r i m a r y  d i f fe re n c e s  in the two m ethods of can e  q u a li ty  
ev a lu a t io n  is  the q u a n ti ty  of e x t r a c te d  or e x t ra c ta b le  ju ice  in the c a n e .  
While th is  fac to r  does n o t  e n te r  in to  the n o r m a l  ju ice  m ethod , i t  is a
*Qne s m a l l  r e f in e m e n t  m ight be m en tioned  to avo id  con fus ion .
By law , the p r ic e  to be paid fo r s ta n d a rd  cane  by  fa c to r ie s  in the 
A udubon Sugar F a c to r y  a r e a  inc lu des  the g r o w e r s 1 s h a r e  of the c o s t  
o f  t r a n s p o r t in g  the r a w  su g a r  to  the r e f in e r y .  T h is  is c u r r e n t ly  
$ 0 . 032 /s ta n d a r d  ton. W hile th is i tem  w as included  in the c a l c u l a ­
tion  of c o s t  of c a n e  by n o rm a l  ju ic e ,  su ch  an  a d ju s tm e n t  was no t 
m ade in  co m pu ting  the c o s t  b y  sam p le  m il l  e x t r a c t io n .  In the la t t e r  
m ethod , the s e a s o n 's  a v e r a g e  c o s t  of r a w  su g a r  w ithou t any  a d j u s t ­
m en t  for the f r e ig h t  d i f f e r e n t ia l  was u se d .
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s ig n if ic a n t  f a c to r  in the sa m p le  m il l  e x t r a c t io n  m ethod . The r e l a t i o n ­
s h ip  of the c o s t  of can e  of d i f f e r e n t  q u a l i ty  to  the a v e ra g e  c o s t  in  t e r m s  
of the vo lum e of ju ice  e x t r a c te d  in the sa m p le  m il l  is s u m m a r iz e d  b e ­
low .
Cane Q u a l i ty
High E x t r a c te d  
Ju ice  % C ane
Low E x t r a c te d  
Ju ice  % C ane
Runs
4, 6, 8, 9, 15
12, 16, 18, 20, 21
C o s t  of C ane  
P e r  C e n t  of F a c to r y  A v e rag e  
Sam ple  M ill 
N o rm a l  Ju ice
Juic e E x t r  ac tion
92
110
96
107
In th is  c o m p a r is o n ,  the g ro w e r  w ith a h igh  sa m p le  ju ice  e x t r a c ­
t io n  r e c e iv e s  a  p re m iu m  fo r  h is cane w ith  the sa m p le  m il l  ju ice  e x t r a c ­
t io n  m ethod , while the g ro w er with a low ju ice  e x t r a c t io n  is penalized  
a s  c o m p a re d  to the n o rm a l  ju ice  m ethod . It is in te re s t in g  to  note th a t  
the  high ju ice  co n te n t  in the  e a r l y  p a r t  of the c r o p  w as a cc o m p an ied  
by low ju ice  q u a li ty  in  t e r m s  ofothe pol and p u r i ty  of the ju ic e .  This 
a p p e a r s  to be the ex p lan a t io n  fo r  the r e l a t i v e ly  low p e rc en ta g e  of a v ­
e ra g e  v a lu es  w ith  can e  of a  high ju ice  e x t r a c t io n .
A c o m p a r is o n  of the  c o s t  of can e  was a l s o  m ade w ith  d a ta  f ro m  
in fo rm a l  p lan t  sc a le  te s t s  a t  the H e lve tia  Sugar C o o p e ra t iv e  d u r in g  the 
I960 c ro p .  In  th e se  t e s t s ,  e v e ry  sa m p le  was an a ly ze d  by  sa m p le  m ill  
e x t r a c t io n  a s  w e ll  a s  by the c o n v en tio n a l  n o rm a l  ju ice  q u a li ty .  The
252
r e s u l t s  of th is  s tudy  fo r  s e le c te d  g ro w e rs  show ed the f a c to ry  a v e ra g e  
c o s t  of cane  by  n o r m a l  ju ice  q u a l i ty  to be s l ig h t ly  h ig h e r  than  by s a m p le  
m il l  ju ice  e x t r a c t io n .
While the ju ice  e x t r a c t io n  w as d e te rm in e d  fo r  e ac h  s a m p le ,  these  
d a ta  w ere  no t included  in the f in a l  d a ta  s u m m a r y .  The c o m p a r is o n  a t  
the c o n c lu s io n  of th ese  s tu d ie s  of the c q s t  of cane  of d i f f e re n t  q u a l i ty  to  
the a v e ra g e  c o s t  fo r e a c h  m ethod  was b a sed  on the pol and p u r i ty  of the 
n o r m a l  ju ice  a s  the c r i t e r i o n  of cane  q u a li ty .  F r o m  the q u a l i ty  of the 
n o r m a l  ju ic e ,  the s ta n d a rd  can e  va lue  w as c a lc u la te d .  High q u a li ty  
cane  w as d e te rm in e d  to  be of a h igh  s ta n d a rd  can e  value  or a  low t r a s h  
c o n te n t .  T h ese  d a ta  a r e  s u m m a r iz e d  be low .
Cane Q u a li ty
High S tandard  C ane  
(S ta n d a rd /N e t  Cane)
Low T r a s h
Low  S tan d ard  C ane 
(S ta n d a rd /N e t  C ane)
High T r a s h
C o s t  of C ane  
P e r  C e n t  of F a c to r y  A v e rag e  
Sam ple  M ill 
N o r m a l  Ju ice
J  uic e E x tra c  tion
117
103
85
88
119
107
75
84
T h ese  d a ta  show  p re m iu m s  a c c ru in g  to the  g ro w e r  d e l iv e r in g  
h igh  q u a li ty  can e  and  p e n a l i t ie s  to  the g ro w e r  w ith  low  q u a li ty  c a n e  by 
the sa m p le  m il l  ju ice  e x t r a c t io n  m ethod a s  c o m p a re d  to the n o r m a l  
ju ice  m ethod .
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THE DRY M ILLIN G AND DILUTION COM PENSATION FA CTO RS
The D ry  M illing  F a c to r
D a ta  f ro m  the d a i ly  d r y  m ill in g  t e s t s  a r e  shown in T ab le  XXIII. 
The d a ta  w e re  an a ly ze d  s t a t i s t i c a l l y  to d e te r m in e  the 95 per c e n t  c o n ­
fidence  l im i ts  of one d r y  m il l in g  t e s t .  The confidence  l im i ts  w ere  
c a lc u la te d  to  be + 0. 047. S ta ting  th e se  r e s u l t s  in  t e r m s  of a  d r y  
m illing  t e s t ,  i f  the t r u e  d r y  m il l in g  fa c to r  w e re  0 .9 7 0 , 95 t im e s  out 
of a 100 we would e x p e c t  to  get a t e s t  m il l in g  fa c to r  be tw een  0.923 
and 1 ,017 .
The v a r i a b i l i ty  of the f a c to r  a s  s ta te d  s t a t i s t i c a l l y  is e v id e n t  
f ro m  a glance  a t  the ta b u la r  d a ta .  No a p p a r e n t  c o r r e l a t io n  is  o b ­
se rv a b le  be tw een  the fa c to r  and the e f fe c ts  of t r a s h ,  r a in ,  or cane  
s o u rc e .  (R a in fa ll  is  shown in  T ab le  XXV.) A c o r r e l a t io n  is p ro b ­
a b ly  th e r e ,  but the in h e re n t  v a r i a b i l i ty  of f a c to r  is  s o  g r e a t  th a t  the 
e ffec ts  of th e se  v a r ia b le s  a r e  no t  p e rc e p t ib le .
The c r o p  a v e ra g e  d r y  m il l in g  fa c to r  is  a p p a re n t ly  n o t  r e p r o ­
ducib le  f r o m  y e a r  to y e a r  s ince  the a v e ra g e  fo r  1961 was 0 .9 7 0  while 
that fo r  i960  w as 0 .9 4 7 .
The D ilu tion  C o m p e n sa t io n  F a c to r
T he d ilu tion  c o m p e n sa t io n  fac to r  d a ta  a s  d e te rm in e d  f ro m  the 
d a i ly  f a c to ry  and sa m p le  m i l l  d a ta  a r e  show n in  T ab le  XXIV. The 
s t a t i s t i c a l  a n a ly s is  o f the d a ta  show ed 95 p e r  c e n t  confidence  l im its
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T A B LE XXIII 
DRY M ILLING FA CTO R
B a s is :  D ry  M illing  F a c to r  = B rix  % N o rm a l  Ju ice
D ate
(1961)
Source  
of Cane
B rix  % C r u s h e r  Ju ice
T r a s h  B rix  %
% G ro s s  C r u s h e r  
Cane Ju ice
B r ix  % 
N o rm a l  
Ju ice
D ry
M illing
F a c to r
Oct. 31 LSU 5.26 19.43 18. 70 0.962
Nov. 2 LSU 4. 15 19. 13 18. 18 0 .9 50
3 O utside 3 .0 9 17. 70 17.50 0 .989
6 O utside 1.48 17 .34 17. 14 0 .988
7 LSU 6 .7 8 17 .64 17.64 1. 000
9 LSU 11.00 17.93 17. 18 0 .958
10 O utside 3 .7 4 17.69 17.33 0 .98 0
13 LSU 1.76 16.71 16. 54 0 .9 90
14 LSU 6 .2 0 19.26 17.66 0 .9 1 7 ^ )
16 S t. G a b r ie l 13. 00 15.97 15.49 0 .9 70
17 S t. G a b r ie l 7 .69 17. 09 17. 19 1.006
20 St. G a b r ie l 4 .3 7 18. 02 17.85 0 .991
21 St. G a b r ie l 3. 12 18. 10 18.06 0 .99 8
27 S t. G a b r ie l 4 .3 0 18 .48 17.65 0 .955
28 St. G a b r ie l 2 . 82 17. 77 17. 08 0 .961
30 St. G a b r ie l 4 .8 5 19.39 18.21 0 .939
D ec, 1 St. G a b r ie l 6 .6 7 18,20 17.68 0 .971
4 S t. G a b r ie l 7 .32 19. 16 18. 04 0.942
5 St. G a b r ie l 2 .6 0 18.82 18. 18 0 .966
7 St. G a b r ie l 7 .6 2 19.40 18.61 0 .959
8
A v e rag e  
S tan d ard  D e v i ­
a tio n ,  s(x) 
C o e ff ic ie n t  of 
V a r ia t io n ,  % 
95% C onfidence 
L im i ts  of one 
T e s t
S t. G a b r ie l 12. 00 18.92 18. 53 0 .979
0 .9 70  
0 .0227
2 .3 4
+0.047
(1) C o n s id e ra b le  su sp en d ed  m a te r i a l  in c r u s h e r  h y d ro m e te r  j a r .
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T A B L E  XXIV 
DILUTION COM PENSATION FA C T O R
B a s is :  D ilu tio n  C o m p e n sa t io n  F a c to r  = B r ix  % C r u s h e r  Ju ice
B r ix  % Sam ple  M ill  Ju ice
T r a s h  B r ix  % B r ix  % D ilu te  
D ate  S o u rce  % G ro s s  F a r r e l - 1  C r u s h e r  C o m p en sa t io n
(1961) of C ane Cane Ju ice Ju ice Fac  to r
O ct. 31 LSU 5 .2 6 19. 04 19.43 1. 020
Nov. 2 LSU 4. 15 18. 10 19. 13 1.057
3 O utside 3 .0 9 17. 77 17.70 0 .996
6 O utside 1 .48 17 .28 17.34 1.003
7 LSU 6 .7 8 17 .60 17.64 1.002
9 LSU 11. 00 17 .48 17.93 1.026
10 Outs ide 3 .7 4 17.46 17.69 1.013
13 LSU 1.76 16.71 16.71 1.000
14 LSU 6 .2 0 16 .04 19.26 1.201(1)
16 St. G a b r ie l 13. 00 15.92 15.97 1.003
17 St. G a b r ie l 7 .6 9 17. 08 17. 09 1.001
20 St. G a b r ie l 4 .3 7 17.62 18. 02 1.023
21 St. G a b r ie l 3. 12 17 .65 18. 10 1 .025
27 St. G a b r ie l 4 .3 0 18 .05 18.48 1 .024
28 St. G a b r ie l 2 .8 2 17.29 17.77 1 .028
30 St. G a b r ie l 4 .8 5 19 .48 19.39 0 .9 9 5
D ec. 1 St. G a b r ie l 6 .6 7 17. 77 18 .20 1 .024
4 St. G a b r ie l 7 .32 18. 16 19. 16 1.055
5 St. G a b r ie l 2 .6 0 18. 08 18.82 1.041
7 St. G a b r ie l 7 .62 18 .96 19.40 1.023
8
A v e ra g e  
S ta n d a rd  D e v i­
a tio n , s(x) 
C o e ff ic ie n t  of 
V a r ia t io n ,  % 
95% C onfidence  
L im i ts  of one 
T e s t
St. G a b r ie l 12. 00 18.91 18.92 1. 001
1.027
0 .0438
4 .2 6
+ 0 .092
(1) C o n s id e ra b le  su spend ed  se d im e n t  in c r u s h e r  h y d ro m e te r  j a r .
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TA B L E  XXV 
R A IN FA LL
Date R a in fa ll , Inches Date R ain fa ll , Inches
(1961) LSU St. G a b r ie l (1961) LSU St. G a b r ie l
Oct. 28 0 Nov. 21 0 0
29 0 , 22 2. 00 1.2
30 0 23 0 T
31 0 24 0 0
Nov. 1 0 25 0 0
2 0 26 0 0
3 0.92 27 0 0
4 1. 18 28 0 0
5 0 0. 1 29 0 0
6 0 0 3 0 0 0
7 0 0 D e c . 1 0 0
8 0 0 2 0 0
9 0 .0 3 0 0
10 0 0 4 0 0
11 0 0 5 0 0
12 0 0 6 0 0
13 3. 78 3 .0 7 0 0
14 1 .74 T 8 0 0
15 0 1 .0
16 0
00•o
17 0 0
18 0 T
19 0 T
20 0 0
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of one d ilu t ion  c o m p e n sa t io n  fac to r  t e s t  to be + 0. 092. S ta tin g  the r e ­
su l ts  in  t e r m s  of one t e s t ,  if the t r u e  d i lu t io n  c o m p e n sa t io n  fa c to r  w ere
1. 030, 95 t im e s  out of a  100 we would e x p e c t  to  get a  t e s t  f a c to r  b e ­
tween 0 .9 48  and  1. 122.
Fo llow ing  the  1961 c ro p ,  th e re  w as c o n s id e ra b le  d i s c u s s io n  in 
the in d u s t ry  r e g a r d in g  the v a r ia b i l i ty  and the  r e p ro d u c ib i l i ty  of the d i ­
lu tio n  c om pensa tion  f a c to r .  As an  ou tg row th  of th ese  d i s c u s s io n s ,  p lan t  
s c a le  in v es tig a t io n s  a r e  p lanned a t  s e v e r a l  of the c o m m e r c i a l  r a w  su g a r  
f a c to r ie s  d u r in g  the 1962 c r o p .  The Audubon S ugar M ill w il l  a l s o  c o ­
o p e ra te  in th e se  s tu d ie s .  It is hoped that a s  a r e s u l t  of th e s e  i n v e s t i ­
g a tio n s , som e  in fo rm a tio n  m a y b e  c o l le c te d  r e g a rd in g  the e ffe c t  on the 
f a c to r  and its  r e p r o d u c ib i l i ty  by su ch  c o n s id e ra t io n s  a s  (1) the type of 
sa m p le  m ill in g  e q u ip m en t  — w hether  the s a m p le  m il l  is h y d ra u l ic a l ly  
loaded  o r fixed se t t in g ;  (2) the s ize  of the s a m p le ;  (3) the m ethod of 
c o l le c t in g  the s a m p le ,  i . e . ,  by hand o r  m e c h a n ic a l  g rab ; (4) the  
m ethod of feeding  the  sa m p le  m ill  a s  by  a  few  s ta lk s  a t  a  t im e  o r  by 
m eans of a  feed  tro u g h  in  which a u n ifo rm  m ethod  of m il l  feed in g  can  
be a p p ro x im a te d  and  the  m il l  c an  be " lo ad e d " ;  (5) the m ethod of cane 
p r e p a ra t io n  p r io r  to  the m il l  tand em  a s  k n iv es  o r  s h r e d d e r s  or both;
(6) the  type of c r u s h e r  or f i r s t  m ill ;  and  (7) the  e f fe c t  of v a r i e ty ,  c o n ­
d ition  of cane  a s  p lan t  o r s tubble  — b u rn ed  o r  unburned  — and the e ffe c t  
of c l im a t ic  co n d it io n s  su c h  a s  r a in  a s  i t  e f fe c ts  the  w e tn ess  of th e  c a n e .
C H A P T E R  IX
CONCLUSIONS
G e n e ra l
A m ethod o f cane  q u a l i ty  d e te rm in a t io n  w hich is su i tab le  to 
L o u is ian a  and o ther  a r e a s  with a h igh  in c idence  of m e c h a n ic a l  h a r ­
v e s t in g  o p e ra t io n s  has been  p ro p o sed  and te s te d .  T his m ethod — 
w ith a p p lica b le  p ro v is io n s  fo r  c an e  p ay m en t for su g a r  — inc ludes  the 
fo llow ing key  fa c e ts :
1 . W ithdraw ing  a sa m p le  f ro m  the c a n e  sh ip m e n t  by 
m e c h a n ic a l  g ra b  or o ther  m ean s  w hich should  give 
a sa m p le  q u a li ty  a p p ro a c h in g  th a t  of the sh ip m en t  
i t s e l f .
2 . a .  M illing  the sa m p le  in  a  h y d ra u l ic a l ly  loaded
t h r e e - r o l l  s a m p le  m il l  — o r  o th e r  p r o c e s s ­
ing dev ice  w hich  show s good e x tr a c t io n  c o r ­
r e la t io n  w ith  th a t  of the f a c to r y  m il l  tan d e m ,
b . In p ro c e s s in g  the sa m p le  w ith  the  t h r e e - r o l l  
sa m p le  m il l ,  feeding  the m ill  in such  a m anner 
a s  to s im u la te  the load ing  on the fa c to ry  m i l l s .
In th e se  s tu d ie s ,  the can e  was laid  in feed 
2 58
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tro u g h s  to th re e  to four l a y e r s  d ep th , and  the 
t ro u g h s  w e re  in s e r te d  in  the  sa m p le  m ill  feed  
chute  and t i l te d  so  tha t the  sa m p le  fed  by 
g ra v i ty .  In th is  m an ner  the  to p  r o l l  f lo a ted ,  
in d ica t in g  th a t  the fu ll  load ing  of the m ill  h y ­
d ra u l ic  s y s te m  was on the  b a g a s s e  m at.
3. D e te r  m in ing  the sa m p le  m il l  pol and B r ix  e x t r a c t io n  
f ro m  the e x t r a c te d  ju ic e  qu a li ty  and  w eigh t.
4. D e te rm in in g  pol and B r ix  e x t ra c t io n  f a c to r s  w hich  
r e l a t e  the sa m p le  m il l  and f a c to ry  e x t r a c t io n  fo r  a 
sp e c if ied  period  of t im e .
5. C o r r e c t in g  the f a c to ry  e x t r a c t io n  to  a s ta n d a rd  e x ­
t r a c t io n .  On a s ta te  wide a p p l ic a t io n  of the s y s ­
te m ,  the s ta n d a rd  e x t r a c t io n  would be the s ta te  
f a c to ry  a v e r a g e .
6 . D e te rm in in g  the p re d ic te d  r e c o v e r a b le  su g a r  fo r 
e a c h  sa m p le  by m eans  of the sa m p le  m il l  e x t r a c ­
t io n  d a ta  and the m odified  y ield  fo rm u la  Y = Sx — By, 
w h e re  Y i s  the r e c o v e r a b le  96°  su g a r  p e r  ton of 
g ro s s  c a n e ,  and S and  B a r e  the sa m p le  pol and  B rix  
e x t r a c t io n  pe r  c e n t  c a n e .  * The e x t r a c t io n  f a c t o r s ,  a
*The o r ig in a l  Y = Sx — B y  fo rm u la  was deve loped  a t  the USDA 
H oum a, L o u is ia n a ,  E x p e r im e n t  S ta tion .
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s ta n d a rd  bo iling  ho use  e ff ic ie n cy ,  and  the  W in ter  -  
C a r p  re te n t io n  fo rm u la  a r e  in c o rp o ra te d  in to  the 
fo rm u la  f a c to r s  x  and  y,
7. C a lc u la t in g  the c o s t  o f  can e  (p aym en t to  the g ro w er)  
fo r  s u g a r  by  app ly in g  to  the y ie ld  the p r ic e  of su g a r  
and  a  f a c to r  r e p r e s e n t in g  the s ta te  a v e ra g e  s p l i t  in 
r e t u r n s  fo r  su g a r  be tw een  the  g ro w e r  and the 
fa c to ry .
T h is  m ethod of cane  q u a li ty  d e te rm in a t io n  and its  a p p lic a t io n  
in a  cane  p ay m en t s y s te m  in c o rp o ra te  the follow ing f a c to r s  w hich a r e  
f e l t  to  be e s s e n t i a l  to a  m ethod of c a n e  q u a l i ty  d e te rm in a t io n  which 
is  fa i r  and  eq u itab le  to  the g ro w e r  and  the  fa c to ry :
1. C ane q u a l i ty  is  in  t e r m s  o f  r e c o v e r a b le  su g a r  in the 
sh ip m e n t .
2 . The f a c to r y  a v e ra g e  can e  paym en t r e f l e c t s  the r e ­
c o v e ra b le  su g a r  in the can e  f ro m  the a r e a  s e rv in g  
the f a c to ry  and n o t  a n  a r b i t r a r y  s ta te  wide f ig u re .
The a v e ra g e  can e  q u a li ty  is in  e f fe c t  th a t  d e t e r ­
m ined  f ro m  the a c tu a l  f a c to r y  c h e m ic a l  c o n tro l .
3. T he r e c o v e r a b le  su g a r  in the can e  is  b a sed  on s t a n d ­
a r d  f a c to r y  e x t ra c t io n  and  bo iling  h ouse  e f f ic ie n c ie s .  
T h e se  a v e r a g e s  a r e  to be d e te rm in e d  f ro m  the c o r ­
re sp o n d in g  s ta te  a v e ra g e  f ig u re s .  In  th is  m ann er  the
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g ro w e r  is  no t pena lized  fo r  the in e ff ic ien t  f a c to ry ,  
and  the e ff ic ien t  f a c to r y  c a n  r e a d i ly  r e c o v e r  i ts  
in v e s tm e n t  to  ex ceed  the s ta n d a rd .
4 . The sp l i t  in  the r e t u r n s  f ro m  su g a r  be tw een the g ro w ­
e r  and  the f a c to ry  is b a s e d  on the p red ic te d  r e c o v e r ­
ab le  su g a r  in  the can e  d e l iv e r y  and a  s ta n d a rd  
d i s t r ib u t io n  of the p re d ic te d  r e tu r n s  f ro m  the s u g a r .
5. The sa m p le  m il l  e x t r a c t io n  m ethod en ab les  the qu a li ty  
of c a n e  f ro m  e a c h  g ro w e r  to be a s s e s s e d  not a lo n e  on
its  ju ice  q u a l i ty  bu t q u an ti ty  a s  w e ll .  By using  the 
a c tu a l  ju ice  e x tra c t io n  in the sa m p le  m il l  r a th e r  than  
the  f ib e r  co n ten t  of the sa m p le  a s  a m e a s u re  of the e x -  
t r a c ta b le  ju ice  in the c a n e ,  c o n s id e ra b le  c o s t a n d  tim e 
is  saved  in the l a b o r a to r y  c o n tro l .
P re v io u s  s tu d ie s  a t  the Audubon Sugar F a c to r y  have c o v e re d  
the m ethod of w ithd raw ing  the sa m p le  and the e f fe c t  of the s iz e  of the
sam p le  on the a c c u r a c y  of the m ethod of sa m p lin g .  The use  in  the
c u r r e n t  s tu d ies  of the m e c h a n ic a l  g ra b  and  a sa m p le  a p p ro x im a tin g  
one per  c e n t  of the c an e  d e l iv e r y  w e re  b a se d  on th ese  p r io r  in v e s t ig a ­
t io n s .  While the  sa m p le  by m e c h a n ic a l  g r a b  c lo s e ly  a p p ro x im a te d  
th a t  of the c an e  which w as su b se q u e n t ly  m illed  in the fa c to ry ,  th e re  
is  a q u e s t io n  a s  to w he ther  one per  c e n t  of the to ta l  d e l iv e r y  is  a d e ­
q u a te ly  r e p r e s e n ta t iv e  of the to ta l  d e l iv e r y  to give the  a c c u r a c y  d e ­
s i r e d .  T h is  is  d i s c u s s e d  l a t e r .
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In a like m an n e r ,  the m ethod  of feed ing  the  t h r e e - r o l l  sa m p le  
m ill  by  m ean s  of feed tro u g h s  was developed  in  p rev ious  s tu d ie s .  T h is  
m ethod of feed ing  v e r y  e f fe c t iv e ly  loaded the m il l  -  giving an  e x t r a c ­
tion  s e v e r i ty  ap p ro a ch in g  th a t  of the fa c to ry  — and  c o n tr ib u t in g  
m a te r ia l ly  to the high  c o r r e l a t io n  o b se rv e d  be tw een  the f a c to ry  and 
sa m p le  m il l  e x tra c t io n ,
P r o c e s s in g  the Sam ple
The e x p e r im e n ta l  phase  of the c u r r e n t  s tu d ie s  w as devoted  p r i ­
m a r i ly  to d e te rm in in g  m ean s  of p ro c e s s in g  the sa m p le  which would be 
r e a d i ly  a p p lica b le  to  c o m m e r c ia l  s c a le  a p p lic a t io n  and w hich would 
give a  h igh  d e g re e  of c o r r e l a t io n  w ith  the fa c to ry  e x tra c t io n .  T h ro u g h ­
out the t e s t  s e r i e s ,  d if f icu lty  was e x p e r ie n c e d  in a t ta in in g  a  w holly 
s a t i s f a c to r y  f a c to r y  m a te r i a l  ba lan ce  a s  in d ica ted  by  a r e c u r r i n g  d i f ­
fe re n ce  in the w eight of c an e  g round  a s  d e te rm in e d  f ro m  the w eight of 
ju ice  plus b a g a s s e  and the cane  w eigh t f ro m  the cane  s c a l e s .  C o n ­
s id e r in g  th is ,  bo th  s ing le  and  double  m ill ing  of the  sa m p le  th rou gh  the 
F a r r e l  t h r e e - r o l l  sam p le  m il l  show ed s a t i s f a c to r y  c o r r e l a t io n  w ith the 
f a c to r y  pol e x t r a c t io n ,  the c o r r e l a t i o n  c o e f f ic ien ts  be ing  0 .9 6  and 0 .8 7  
r e s p e c t iv e ly .  The s c r e w  p r e s s ,  a n  e x tru d e r  type dev ice  fo r  p r o c e s s ­
ing c o t to n  s e e d ,  should a l s o  be s a t i s f a c to r y  a s  a  s a m p le  p ro c e s s in g  
dev ice  — showing a c o r r e l a t io n  c o e f f ic ie n t  of 0 .8 7 .
In p rev io u s  s tu d ie s ,  the F a r r e l  t h r e e - r o l l  s a m p le  m il l  p roved  
to  be h igh ly  re p ro d u c ib le  w ith  a  c o e f f ic ie n t  of v a r ia t io n  of 1 .29  per
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c e n t .  T h is  a p p e a r s  to b e a r  out the c o n s id e ra t io n  th a t  b e t te r  c o r r e l a ­
tions would h av e  b e en  ob ta ined  w ith  a  m ore  a c c u ra te  f a c to ry  m a te r i a l  
ba lanc  e .
The c o r r e l a t i o n  of B r ix  e x t r a c t io n  fo r  the sa m p le  p ro c e s s in g  
d e v ic e s  and the  f a c to ry  ta n d e m  w as c o n s id e r a b ly  l e s s  s a t i s f a c to r y  than  
th a t  fo r pol e x t r a c t io n .  This was a t t r ib u te d  to  p ro b le m s  of obtain ing  
a n  a c c u r a te  so lub le  so l id s  d e te rm in a t io n  with the h y d ro m e te r  when 
g r in d ing  wet and  t r a s h y  cane  w ith  a  h igh  in c idence  of fie ld  s o i l  ac -  
co m p an y in g  the  sh ip m e n t .
The c o r r e l a t i o n  b e tw een  the box p r e s s  and the f a c to ry  e x t r a c ­
tion  w as quite  p o o r .  H o w e v e r , on can e  s a m p le s  w hich w e re  sp e c ia l ly  
p r e p a r e d  for the p r e s s  to  a  h igh  d e g re e  of f in e n e ss  and  u n ifo rm ity ,  
the  p r e s s  show ed good r e p ro d u c ib i l i ty  w ith  a  c o e f f ic ie n t  of v a r ia t io n  
of 1 .8 5  p e r  c e n t .  The p ro b le m  then  r e m a in s  of d e v is in g  eq u ip m en t by 
m ean s  o f  w hich  a  can e  sa m p le  of 100 pounds o r  g r e a te r  c an  be r e ­
d uced  to  s m a l l  and u n ifo rm  c h ip  s iz e  f ro m  w hich  an  8 to 10 pound 
s u b - s a m p le  c a n  be re m o v e d .
In  s tu d ie s  w hich  w e re  devo ted  to  d e te rm in in g  the r e la t iv e  a c ­
c u r a c y  of the sa m p le  m il l  ju ice  e x t r a c t io n  v e r s u s  the sa m p le  f ib e r  a s  
a  m e a s u r e  of the ju ic e  e x t r a c t io n  by  th e  f a c to ry  ta n d e m , the  sa m p le  
m il l  ju ic e  e x t r a c t io n  show ed a  h ig h e r  c o r r e l a t io n  w ith  the f a c to ry  ju ice  
e x t r a c t io n  th an  the  f ib e r  co n te n t  o f the s a m p le .  H o w ev e r , the a c c u r ­
a c y  of f ib e r  a s  a  m ean s  of p re d ic t in g  the ju ic e  e x t r a c t io n  in c r e a s e d
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s ig n if ic a n t ly  with an  in c r e a s e  in  the d e g re e  of d is in te g ra t io n  of the 
b a g a s s e  f ro m  the s a m p le .  The c o r r e l a t io n  c o e ff ic ien t  r e l a t in g  the f ib e r  
in  the s c r e w  p r e s s  sa m p le  to the f a c to ry  ju ice  e x t r a c t io n  was 0 , 87, 
w hile  th a t  fo r  the double  m ill ing  in the t h r e e - r o l l  m il l  was 0 .7 1 .  The 
b a g a sse  a s  i t  c am e  f ro m  the s c r e w  p r e s s  was f in e ly  p u lv e r iz e d  and 
e a s i ly  hand led  in the su b seq u e n t  l a b o r a to r y  b a g a sse  m o is tu re  and pol 
d e te r m in a t io n s .  By c o n t r a s t ,  the b a g a s s e  f ro m  the sa m p le  m il l  was 
qu ite  i r r e g u l a r  in s i z e ,  and som e  of the l a r g e r  p ieces  cou ld  n o t be 
hand led  in the l a b o r a to ry  eq u ip m en t.
In p rev ious  in v e s t ig a t io n s  a t  the Audubon Sugar F a c to r y ,  s tu d ies  
w e re  devo ted  to  d e te rm in in g  c a n e  q u a l i ty  in t e r m s  of the pol, f ib e r ,  
and  B rix  co n te n t  of the  can e . A s  a  m a t te r  of in t e r e s t  in  the c u r r e n t  
in v e s t ig a t io n s ,  c o r r e la t io n s  w e re  deve loped  be tw een  the sa m p le  and  
the fa c to ry  pol, f ib e r ,  and B r ix  per c e n t  c a n e .  T hese  c o r r e l a t io n s  fo r 
the t h r e e - r o l l  s a m p le  m il l  c o m p a re d  fa v o ra b ly  with those  developed  
f ro m  the p rev io u s  s tu d ie s .  The c o r r e l a t io n  fo r  f ib e r  w ith  the s c r e w  
p r e s s  w as c o n s id e ra b ly  b e t te r  than  th a t  by double  m ill ing  in the t h r e e -  
r o l l  m ill .
C o s t  of Cane
In the 1961 p ilo t sc a le  s tu d ie s  a t  the Audubon Sugar F a c to r y  and 
the i960 p lan t  sc a le  in v e s t ig a t io n  a t  H e lv e t ia  S ugar C o o p e ra t iv e ,  the 
f a c to r y  a v e ra g e  c o s t  of cane fo r  su g a r  by th e  sa m p le  m il l  ju ice  e x ­
t r a c t io n  and by the n o r m a l  ju ice  m ethod show ed ab o u t  the sa m e  o r d e r
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of m ag n itu d e . The sa m p le  m il l  ju ice  e x t r a c t io n  m ethod gave a  s l ig h t ly  
h ig h e r  a v e r a g e  c o s t  of cane  in the 1961 p ilo t  s c a le  s tu d ie s  and a 
s l ig h t ly  low er a v e ra g e  c o s t  in  the I960 p lan t  s c a le  s tu d ie s .
The sa m p le  m il l  e x t r a c t io n  m ethod w as m o re  r e s p o n s iv e  to  
d i f f e r e n c e s  in  cane  q u a l i ty  than  the  n o r m a l  ju ic e  m ethod . In the 
A udubon S ugar F a c to r y  s tu d ie s ,  can e  for w hich  the s a m p le s  had a h ig h  
ju ic e  c o n te n t  show ed a  h ig h e r  p e rc e n ta g e  of the a v e ra g e  paym en t th an  
the  n o r m a l  ju ice  m ethod , while cane  w ith a  low ju ice  co n te n t  show ed 
a  low er p e rc e n ta g e  of the a v e ra g e  paym en t.  S im i la r  r e s u l t s  w e re  o b ­
s e rv e d  in  the p lan t s c a le  s tu d ie s  w here  can e  w ith  a  h igh  n o r m a l  ju ice  
pol and p u r i ty  or with a low t r a s h  co n te n t  show ed a  h ig h e r  than  a v ­
e ra g e  p ay m en t than  the n o rm a l  ju ice  m ethod , while cane  w ith  a  low 
n o r m a l  ju ice  pol and p u r i ty  or a  h igh  t r a s h  show ed a low er than  a v e r ­
ag e  paym en t.
F  u tu re  W or k
Size of the s a m p le : P re v io u s  s tu d ie s  a t  the Audubon Sugar F a c to r y  have  
show n th a t  th e re  is  a  s ig n if ic a n t  im p ro v e m e n t  in  the p re c is io n  of the cane  
q u a l i ty  d e te rm in a t io n  only  a s  the sa m p le  s iz e  a p p ro a c h e s  two to five per  
c e n t  of the to ta l  d e l iv e ry .  The s a m p le s  of the ty p ic a l  L o u is ian a  fa c to ry  
p ro b a b ly  r e p r e s e n t  only  0. 1 p e r  c e n t  of the c an e  d e l i v e r i e s .  In th e se  
s tu d ie s ,  a  one per  c e n t  s a m p le  w as u se d .  The p ro b lem  then  a p p e a r s  to 
be th a t  of dev is ing  m ean s  fo r  d is in te g ra t in g  and  u n ifo rm ly  m ix ing  la r g e  
s a m p le s  to p rov ide  hom ogeneou s s u b - s a m p le s  su f f ic ie n tly  s m a l l  to be
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hand led  in the p ro c e s s in g  e q u ip m en t,  i . e .  , a  feed of abou t 100 pounds 
fo r  the t h r e e - r o l l  s a m p le  m il l  and the s c r e w  p r e s s  and e ig h t pounds for 
the box p r e s s .
The Box P r e s s
The box p r e s s  c o s t in g  $500 to $1000 r e p r e s e n t s  c o n s id e ra b ly  
l e s s  in v e s tm e n t  than  the h y d ra u l ic a l ly  loaded  t h r e e - r o l l  sa m p le  m ill  
— the c o s t  of which m ay  ran g e  f ro m  $ 6 , 000 to  $15, 000. The box p re s s  
show ed good r e p r o d u c ib i l i ty  with s p e c ia l ly  p re p a re d  cane of s m a l l  and 
un ifo rm  ch ip  s iz e ,  the  c o e f f ic ien t  of v a r ia t io n  be ing  1 .89  per  c e n t .
The p ro b lem  is  th a t  a s  d i s c u s s e d  in the p rev io u s  se c t io n  of p rov id ing  
m ean s  fo r  p re p a r in g  a  s u b -s a m p le  of s a t i s f a c to ry  q u a li ty  f ro m  a la rg e  
sa m p le  of the sh ip m e n t .
B oiling House R e sp o n se  in the P re d ic t io n  of R e co v e rab le  S u g a r : C o n ­
s id e ra b le  e f fo r t  has  b e en  expended in  d e v is in g  m ean s  to  p re d ic t  the 
e x t r a c t io n  re s p o n s e  of a  cane  d e l iv e r y  th roug h  a sam p le  a n a ly s i s .  The 
p re d ic t io n  of boiling  house  r e s p o n s e  is  p ro b ab ly  of equa l  im p o r ta n c e  
w h e re  th e re  is  a  h igh  inc idence  of m e c h a n ic a l  h a rv e s t in g  w ith  a c c o m ­
panying b u rned  and s ta le  c a n e .  To d a te ,  l i t t le  has  been  done on th is  
phase  of cane q u a li ty  e v a lu a t io n .
C ane P a y m e n t  M e th o d s : W hile the su b je c t  of can e  q u a li ty  d e te r  m in a -  
t ion  has  been e x te n s iv e ly  rev ie w ed  in the l i t e r a t u r e ,  l i t t le  is av a i la b le  
on cane  paym ent m ethod s . With the w o rld -w id e  t re n d  tow ard
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e s ta b l is h in g  f a i r  and  e q u itab le  m ethods of can e  pay m en t,  a  s tu d y  on th is  
s u b je c t  would p ro v id e  m uch  va lu ab le  in fo rm a tio n .
C o s t  of F a c to r y  and  F a r m  O p e r a t io n s : M o s t o f  the r e c e n t ly  d ev e lo ped  
c an e  pay m en t m ethods b a se  the c o s t  of the  cane  — o r  the p ay m en t to  the 
g ro w e r  — on the r e l a t i v e  f a c to ry  and f a r m  o p e ra t in g  c o s t s  or i n v e s t ­
m en t .  It is  p ro b ab ly  c o r r e c t  to  s a y  th a t  th e r e  is g e n e ra l ly  l i t t le  such  
da ta  a v a i la b le  in the f i r s t  p la c e ,  and  w hen su c h  s tu d ie s  a r e  m ade th e re  
is  a  r e lu c ta n c e  to p u b lish  th e  in fo rm a tio n .  The su g a r  cane  in d u s t ry  
th roug hou t the w o rld  c an  g a in  m uch by a c c e l e r a t i n g  such  s tu d ie s  and 
exchang ing  the  g e n e ra l  r e s u l t s  of the s tu d ie s .
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A PPE N D IX
NOM ENCLATURE
G e n e r a l^
T r a s h :  The le a v e s ,  to p s ,  dead  s t a lk s ,  r o o t s ,  so i l ,  e t c .  d e l iv e re d  a t
the f a c to ry  w ith  the c le a n  c a n e .
F ib e r ;  The d r y ,  w ater-dnso lub le  m a t te r  in the c a n e .
S u c ro se :  The d i s a c c h a r id e  known in c h e m is t r y  a s  s a c c h a ro s e  or can e
s u g a r ,  C 12H2 2 0 11.
Note: S u c ro se  in  so lu tion  is op tica l ly  ac tiv e  and a s  su ch  
r o ta t e s  plane p o la r iz e d  l ig h t .  T h is  p ro p e r ty  is  
u sed  for the q u an ti ta t iv e  d e te rm in a t io n  of s u c r o s e .
The in s t ru m e n t  fo r su c h  d e te rm in a t io n s  is known 
a s  a  s a c c h a r i m e t e r . The 100° poin t of a s a c c h a r i -  
m e te r  is  u su a l ly  b a sed  on the ro ta t io n  of a d e fin ite  
w eight (the so  c a l le d  n o r m a l  weight) of c h e m ic a l ly  
pu re  s u c ro s e  d is so lv e d  in  w a te r  to  100 m l. a t  a 
sp ec if ic  te m p e r a tu re  and p o la r iz e d  a t  the s a m e  
t e m p e r a tu r e  in  a 200 m m . tube . As app lied  to  
s u c ro s e  con ta in in g  s u b s ta n c e s ,  the  o p e ra t io n  of
^Except a s  n o ted , the t e r m s  in th is  se c t io n  a r e  a s  de fined  by 
the In te rn a t io n a l  S o c ie ty  of S ugar C ane T ec h n o lo g is ts  (ISSCT).
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Pol:
d e te rm in in g  the  o p t ic a l  r o ta t io n  of a n o rm a l  
w eigh t of the su b s ta n c e  is  c a l le d  d i r e c t  p o l­
a r i z a t io n .
"Although can e  p ro d u c ts ,  and  to a l e s s o r  e x te n t  b ee t  
p ro d u c ts ,  c o n ta in  o ther  o p t ic a l ly  a c t iv e  su b s ta n c e s  b e ­
s id e s  s u c r o s e ,  the te c h n ic a l  acco u n tin g  of su g a r  f a c ­
to r ie s  in m an y  c o u n tr ie s  is  s t i l l  b a s e d  on d i r e c t  
p o la r iz a t io n ,  r a t h e r  than  the a c tu a l  s u c ro s e  co n te n t .
In som e c o u n t r i e s t h e  f ig u re  obtained  is  n e v e r ­
th e le s s  d e s ig n a te d  a s  ' s u c r o s e 1. In o rd e r  to end the 
e n su in g  u n c e r ta in ty ,  the In te rn a t io n a l  S o c ie ty  of Sugar 
C ane T e c h n o lo g is ts  h a s  adop ted  the t e r m  'p o l ' ,  d e ­
fined  a s  fo llow s: 'T he  va lue  d e te rm in e d  by  s in g le  or
d i r e c t  p o la r iz a t io n  of the n o r m a l  w eigh t in a s a c c h a r i -  
m e te r .  ' T his  t e r m  is u sed  in  c a lc u la t io n s  a s  if i t  w e re  
a r e a l  s u b s ta n c e .
N ote: S u c ro se  a s  defined  in the p rev io u s  de fin ition  is g e n ­
e r a l ly  d e te rm in e d  by the C l e r g e t  or double p o l a r i ­
z a t io n  m ethod . In th is  m ethod , a  so lu tio n  of the 
su g a r  b e a r in g  su b s ta n c e  is  in v e r te d  by  enzym e  or 
a c id ,  and  the o p t ic a l  a c t iv i ty  of the in v e r te d  so lu tio n  
is  c o m p a re d  w ith  the d i r e c t  p o la r iz a t io n .  S ince the 
in v e rs io n  is  e ffec tiv e  on the s u c r o s e  in the so lu tion , 
th is  c o m p a r is o n  e n a b le s  the d e te rm in a t io n  of the 
s u c ro s e  in the o r ig in a l  su b s ta n c e .
2
C . A . B row n and  F .  W. Z e rb a n ,  Sugar A n a ly s is  (T h ird  
E d it io n ;  N ew  Y ork: John W iley  & Sons, I n c . ,  1941), p. 1016.
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In the d i s s e r t a t io n  c h a p te r  on can e  qu a li ty  d e t e r ­
m in a tio n , s e v e r a l  o f the l i t e r a tu r e  r e f e r e n c e s  do 
n o t  m ake too c l e a r  a d is t in c t io n  be tw een  pol and 
s u c r o s e  — the t e r m  s u c ro s e  a s  u sed  being  a c t u ­
a l ly  pol. In such  r e f e r e n c e s ,  the t e r m  s u c ro s e  
is  e d i to r ia l ly  qua lif ied  a s  a p p a r e n t  s u c r o s e .
B r ix :  The per  c e n t  by w eight of so luble  so lid  m a t te r  a s  ind ica ted  by
a B r ix  sp ind le  or o ther  d e n s im e t r ic  d e v ic e .
R e f ra c to m e te r  B rix :  The p e rc e n t  by w eigh t of so l id s  in so lu t io n  a s  
in d ica ted  b y  the su g a r  r e f r a c to m e te r  — or a s  d e r iv e d  f ro m  
the r e f r a c t iv e  index  and r e f e r r e d  to  tab les  of e q u iv a le n t  per  
c e n t  s u c r o s e  and  r e f r a c t iv e  index .
D ry  S u b s ta n c e : The m a te r i a l  r e m a in in g  a f te r  d ry in g  the p ro d u c t  e x ­
a m in ed  to a c o n s ta n t  w eigh t.
T ru e  P u r i ty :  The percen tage , p ro p o r t io n  of s u c ro s e  in the d r y  s u b ­
s ta n c e .
G ra v ity  P u r i ty :  The p e rc en ta g e  p ro p o r t io n  of s u c ro s e  in  the B rix  
s olid s .
P u r i ty :  The p e rc e n ta g e  p ro p o r t io n  of pol in the B r ix  so l id s .
A b so lu te  Ju ice :  A l l  the d is so lv e d  so l id s  in the cane  plus the to ta l  
w a te r  of the c an e  — cane m inus f ib e r .
Undilu ted  Ju ice :  The ju ice  e x p re s s e d  by the m il ls  o r r e ta in e d  in the 
b a g a sse  — c o r r e c t e d  for im b ib itio n  w a te r .
N ote: The t e r m  n o r m a l  ju ice  is  s t i l l  u sed  in L o u is ia n a
and o ther  a r e a s  of the w e s te rn  h e m is p h e r e .
Im bib it ion :  The p ro c e s s  in  w hich w a te r  o r  ju ice  is  put on the  b a g a sse
to m ix  w ith  and d ilu te  the ju ice  p re s e n t  in the l a t t e r .  The 
w a te r  so  used  is t e r m e d  im b ib i t io n  w a te r .
N ote : The t e r m  m a c e ra t io n  i s  c o m m o n ly  u se d  in s te a d  of
im b ib itio n . T his is  so  in  L o u is ia n a ,  and in th ese  
s tud ies  the  t e r m  m a c e ra t io n  is  u sed  in the s e n s e  of 
im b ib i t io n  a s  d e f in ed .  A c c o rd in g  to  ISSCT d e f in i ­
t ion , m a c e ra t io n  is the p r o c e s s  of s teep in g  the 
b a g a sse  in  an  e x c e s s  of w a te r .
F i r s t  E x p r e s s e d  Ju ice :  The ju ic e  e x p r e s s e d  by  the f i r s t  two r o l l e r s
of the tan d em .
N ote : T h is  is  thus the ju ice  f ro m  a tw o - r o l l  c r u s h e r  —
o r the ju ic e  e x p r e s s e d  by the can e  and top  r o l l  of 
a  t h r e e - r o l l  c r u s h e r  o r m ill .
P r i m a r y  Ju ic e :  A l l  ju ice  e x p r e s s e d  b e fo re  d ilu t io n  b e g in s .
S e c o n d a ry  Ju ic e :  The d ilu ted  ju ice  w hich  — to g e th e r  w ith the p r i ­
m a r y  ju ice  — fo rm s  the m ixed  ju ic e .
L a s t  E x p r e s s e d  Ju ice :  The ju ice  e x p re s s e d  by the l a s t  two r o l l s  of
the ta n d e m . (In the  d a ta  tab le s  — A ppendix -  the t e r m  
L a s t  R o ll  Ju ice  i s  u s e d . )
M ixed Ju ic e :  The ju ice  s e n t  f ro m  the c ru s h in g  p lan t  to  the bo iling
h o u se .
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R e s id u a l  Ju ic e :  The ju ice  le f t  in the b a g a sse  -  b a g a s s e  m inus f ib e r .
Ju ice  E x tra c t io n :  The p e rc e n ta g e  w eight of ju ice  e x t r a c te d  by  the 
m i l l s .
P o l  E x tr a c t io n :  Po l in m ixed ju ice  p e r  c e n t  pol in  cane .
S u c ro se  E x tra c t io n :  S u c ro se  in m ixed ju ice  per c e n t  s u c ro s e  in c a n e .
M illing  L o ss :  The p e rc e n ta g e  r a t i o  of s u c ro s e  (or pol) in  b a g asse  
to  f ib e r  in  b a g a s s e .
Java  R atio : P o l  (o r  s u c ro s e )  p e r  c e n t  cane  d iv ided  by pol (or su c ro se )
p e r  c e n t  f i r s t  e x p re s s e d  ju ic e ,  and the r e s u l ta n t  m ultip lied  
by 100 .
R educed  E x tra c t io n :  S u c ro se  (or pol) e x tra c t io n  re d u c e d  to  a com m on  
s ta n d a rd  b a s is  of 12 .5  per  c e n t  f ibe r  in  can e .
R e ten tion :  The p e rc e n ta g e  of s u c ro s e  (or pol) in the m ixed ju ice  th a t  
is  r e c o v e r e d  (or re ta in e d )  in the c o m m e r c i a l  s u g a r .
N ote : T h is  d e fin it io n  is  c o m m o n ly  in use  in the W es te rn  
H e m is p h e re  — but a t  v a r ia n c e  with the ISSCT d e f i ­
n i t io n  w here  the t e r m  boiling  house  r e c o v e r y  is 
u se d .  I t  is  f e l t  by  m any  th a t  the con tinued  use of 
the t e r m  re te n t io n  avoids co n fu s io n  with the t e r m  
r e c o v e r y  which is a l s o  app lied  to  the  o v e ra l l  
" r e c o v e r y "  of s u c ro s e  (or pol) in c o m m e r c i a l  
s u g a r ,  i . e . ,  e x tra c t io n  t im e s  re te n t io n  = r e c o v e r y .
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B oiling  H ouse  E f f ic ie n c y  N um ber (BHE): The p e rc e n ta g e  re la t io n  b e ­
tw een  the  a c tu a l  re te n t io n  and the th e o re t ic a l  r e te n t io n  a s  
d e te r m in e d  f ro m  an a v a i la b le  su g a r  fo rm u la .
Note: The ISSCT re c o g n iz e s  the t e r m  Boiling House
P e r f o rm a n c e  to e x p re s s  the r e la t io n s h ip  betw een 
the a c tu a l  and the t h e o r e t i c a l  bo iling  house  r e ­
c o v e ry .
3
S ta t i s t ic a l  D ata  
R e g r e s s io n  C o r r e la t io n  and  M isc e llan e o u s
C o r r e la t io n :  The d e g re e  of a s s o c ia t io n  be tw een  one v a r ia b le  and  
a n o th e r  o r be tw een  one v a r ia b le  and  s e v e ra l  o th e r s .
R e g re s s io n :  The n a tu re  of the r e l a t io n  be tw een  v a r i a b le s .
R e g r e s s io n  C o e ff ic ie n t :  When two v a r ia b le s  c a n  be c o r r e l a t e d
l in e a r ly ,  the r e g r e s s io n  c o e f f ic ie n t  is the  slope of the line 
u sed  to  c o r r e l a t e  the v a r i a b le s .
9
G oodness o f the C o r r e la t io n ,  r  : The r a t i o  of the sum  of the s q u a r e s  
re m o v e d  by the  c o r r e l a t io n  to  the su m  of the s q u a r e s  of the 
o r ig in a l  d a ta .
C o r r e l a t i o n  C o e ff ic ie n t ,  r :  A m e a s u r e  of the c o r r e l a t io n  be tw een  two 
v a r i a b le s .
a
E x c e p t  a s  noted , the t e r m s  in  th is  sec t io n  a r e  a s  d e fin ed  in 
A pplied  S ta t i s t i c s  fo r  E n g in e e r s  (M c G ra w -H il l  Book C om pany, I n c . ,  
1958) by W ill iam  V olk .
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S ta n d a rd  D ev ia t io n  of the  E s t im a te ,  s(y): A m e a s u r e  of the a v e ra g e  
d e v ia tio n  of the d a ta  points f ro m  the e s t im a te d  v a lu e s  a c -
A
c o rd in g  to the c o r r e l a t io n  l in e .
C onfidence  L im i ts :  A ran g e  of v a lu e s  th a t  — on the b a s is  of a g iven  
s a m p le  — h a s  a sp ec if ic  p ro b a b i l i ty  of includ ing  the t ru e  
m ean .
C o e ff ic ie n t  of V a r ia t io n :  The s ta n d a rd  d e v ia t io n  d iv ided  by the
a r i th m e t ic  a v e ra g e  (m ean) and  the r e s u l t a n t  m u lt ip lied  by  
100.
N ote : A lthough  th is  t e r m  is  u sed  qu ite  c o m m o n ly  in
s t a t i s t i c s ,  i t  is  no t inc luded  in A pplied  S ta t i s t ic s  
fo r  E n g in e e r s .
SA M PLE CALCULATIONS
M a te r i a l  B a lance  D ata
B a s is :  Tw o bund les  of c an e
No m a c e ra t io n  w a te r  on the f a c to ry  m ill  tandem  
A l l  in sp e c t io n s  m ade in  d u p lica te  
D a te :  1 2 /5 /6 2
1. W eight of C ane  (Undiluted Ju ice  + B a g a s se ) ,  lb s .
F a c t o r y  = 17 ,864
F a r r e l ’*»2 = 99 •  4
2 . W eight of U ndilu ted  Ju ic e ,  lb s .
F a c to r y  = 12 ,470
F a r r e l - 2  = 6 8 . 5
3. W eight of B a g a s s e ,  lb s .
F a c t o r y -  5 ,3 9 4
F a r r e l - 2  = 3 0 .9
4 .  B r ix  P e r c e n t  U ndiluted Ju ice
B r ix  b y  h y d ro m e te r  and te m p e ra tu re  c o r r e c t i o n  f ro m  C ane  
S ug ar  H andbook, (E igh th  E d it io n ) ,p ag e  728.
F a c to r y
U n c o r re c te d  B r ix  = 17 .80
B r ix  % U ndilu ted  Ju ice  = 17. 80 + 0 .3 8  = 18. 18
F a r r e l - 2
U n c o r re c te d  B r ix  = 17 .80
B r ix  % U ndilu ted  Ju ice  = 17 .80  + 0 .3 8  = 18. 18
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5. P o l  P e r c e n t  U ndilu ted  Ju ice
H o rn e 's  d r y  le a d  m ethod  and e x p an s io n  of S c h m itz 's  t a b le s  f ro m  
C ane  Sugar H andbook, (E ighth  E d i t io n ) , page 755.
F a c  tor y
Sac c h a r  im e  t e r  R ead ing  = 6 2 .3
P o l % U ndilu ted  Ju ice  = 15.13
F a r r e l - 2
S a c c h a r im e te r  R ead ing  = 6 2 .7
Po l % U ndilu ted  Ju ice  = 15.26
6 . P u r i ty
= P o l  % U ndilu ted  Ju ice  x  100 
B r ix  % U ndilu ted  Ju ice
F a c to r y  = 83. 22
F a r r e l - 2  = 8 3 .9 4
7. M o is tu re  P e r c e n t  B a g a s se
100 g ram  sa m p le  d r ie d  for 3 0 m inu tes  in a  D ie te r t  M o is tu re  
T e l l e r .
= W eight of M o is t  Sam ple  — W eight of D ry  Sam ple  
F a c to r y  = 45 . 83
F a r r e l - 2  = 4 6 .3 0
8 . P o l  P e r c e n t  B ag asse
Single d ig e s t io n  m ethod using  S p e n c e r  r o t a r y  d ig e s to r  a s  d e s ­
c r ib e d  in  C an e^ S u g ^ K fen d b o o k , (E ig h th  E d it io n ) ,  pp. 568-570 .
F a c to r y  (Data fro m  a v e ra g e  of two sa m p le s )
a .  Sam ple w eigh t, g. 100
b . T o ta l w eigh t a f te r  d ig e s t in g ,  g. 3967
c .  T a re  of c a p s u le ,  g. 2903
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d .  E x t r a c t  plus f i b e r ,  g . 1064
e .  F ib e r  (a s su m e d ) ,  g. 48
f .  E x t r a c t ,  g. 1016
g. S a c c h a r im e te r  r e a d in g  of
e x t r a c t  (4 00m m . tube) 4 .2
h .  Po l % e x t r a c t  0, 546
i. Weight of pol in e x t r a c t ,  g. 5 .5 5
j .  P o l  % B a g asse  5 .5 5
F a r r e l - 2  (by sa m e  p ro c e d u re )  = 6 . 14
9. B r ix  P e r c e n t  B a g asse  
F a c  tor y
= P o l  % B a g a s se _______ x  100 = 7 .57
L a s t  Roll Ju ice  P u r i ty
F a r r e l - 2
= P o l  % B a g a s se  x  100 = 7 .3 1
U ndilu ted  Ju ice  P u r i ty
10. F i b e r  P e r c e n t  B ag asse
= 100 .00  -  (M o is tu re  + Brix)% B ag asse  
F a c to r y  = 4 6 .6 0
F a r r e l - 2  = 4 6 .39
11. F i b e r ,  lb s .
= W eight of B a g asse  x  F ib e r  % B a g a s se  
F a c to r y  = 2514
F a r r e l - 2  = 14.33
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12. B r ix  in  U ndilu ted  Ju ic e ,  lb s .
= W eight of Und. Ju ic e  x  B rix  % Und. Ju ice  
F a c to r y  = 2267
F a r r e l - 2  = 12 .45
13. P o l  in  U ndilu ted  J u ic e ,  lb s .
= Weight of Und. Ju ic e  x  P o l  % Und, Ju ice  
F a c t o r y  1887
F a r r e l - 2  = 10 .45
14. B r ix  in B a g a s s e ,  lb s .
= W eight of B a g asse  x  B r ix  % B a g a s se  
F a c to r y  = 408
F a r r e l - 2  = 2 .2 6
15. P o l  in  B a g a s se ,  lb s .
= W eight of B a g a s se  x  P o l  % B ag asse  
F a c t o r y -  299
F a r r e l - 2  = 1. 90
16. B r ix  in C an e , lb s .
= W t. of B r ix  in  Und. Ju ic e  + W t. of B r ix  in  B ag asse  
F a c to r y  = 2675
F a r r e l - 2  = 14.71
17. Po l in  C ane , lb s .
= W t. of P o l  in  Und. Ju ic e  + Wt. of P o l  in B a g asse  
F a c to r y  = 2186
F a r r e l - 2  = 12.3  5
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18. T r a s h  P e r c e n t  Cane
E a c h  bundle o f  c an e  w as sa m p le d  b y  m e c h a n ic a l  g ra b .  F r o m  
e a c h  g ra b ,  2 0 -3 0  lb s .  o f  c a n e  w e re  re m o v e d  and c o m p o s i te d .  
(C a re  w as tak en  to m in im iz e  lo s s  of to p s ,  l e a v e s ,  and  d i r t . )  
The c o m p o s ite  s a m p le  of a l l  bund les  was w eighed and d e -  
t r a s h e d ,  and  the  n e t  c an e  was w eighed . The d i f fe re n c e  b e ­
tw een  the w eigh t of the g ro s s  and n e t  can e  w as the w eigh t of 
t r a s h .  The w eigh t o f t r a s h  d iv ided  by the  w eigh t of g ro s s  cane  
and  m u ltip lied  by 100 y ie lded  the T r a s h  % C ane.
G ro s s  C a n e ,  lb s .  9 6 .0  
N e t  C a n e ,  lb s .  93. 5
T r a s h ,  lb s .  2 . 5
T r a s h  % C ane 2 .6 0
19. U ndilu ted  Ju ice  P e r c e n t  Cane
= W eight of U ndilu ted  Ju ice  x  100 
W e igh t of C ane
F a c to r y  = 69 .81
F a r r e l - 2  = 6 8 .9 1
20 . B a g a s se  P e r c e n t  Cane
= W eight of B a g a s se  x  100 
W eight of C ane
F a c to r y  = 30 . 19
F a r r e l - 2  = 3 1 .0 9
21. B r ix  P e r c e n t  C ane
= W eight of B r ix  in  C ane x  100 
W e igh t  of C ane
F a c to r y  = 
F a r r e l - 2  =
14 .97
14 .80
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22 . P o l P e r c e n t  Cane
= W eight of P o l  in Cane x  100 
W eight of Cane
F a c to r y  = 12.24
F a r r e l - 2  = 12.42
23 . F ib e r  P e r c e n t  C ane
= W eight of F ib e r  in  B a g a s se  x 100 
W eight of C ane
F a c to r y  = 14.07
F a r r e l - 2  = 14.42
24 . B r ix  E x tr a c te d  P e rc e n t  Cane
= W eight of B r ix  in  U ndiluted Ju ice  x 100 
W eight of Cane ~
F ac  to ry  = 12. 69
F a r r e l - 2  = 12. 53
25. P o l  E x t r a c te d  P e r c e n t  Cane
= W eight of P o l in Undiluted Ju ice  x  100 
W eight of C ane
F a c to r y  = 10. 56
F a r r e l - 2  10.51
26. B r ix  E x tr a c te d  P e r c e n t  B rix  in Cane
= W eight of B r ix  in  U ndiluted Ju ice  
W eight of B r ix  in  Cane
F a c to r y  = 84. 75
F a r r e l - 2  = 8 4 .6 4
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27. P o l E x t r a c te d  P e r c e n t  P o l in C an e
= W eight of P o l  in  U ndiluted Ju ice  
Weight of P o l  in  Cane
F a c t o r y  = 8 6 .32
F a r r e l - 2  = 8 4 .6 2
S ta t i s t i c a l  A n a ly s is
Single  V a r ia b le  L in e a r  R e g r e s s io n  C o r r e la t io n  — F a c to r y  P o l  E x ­
t r a c t io n  V e r s u s  F a r r e l  P o l E x t r a c t io n  (Table  XIV):
*  . uy = a  + bx
w h e re :  y is  the p re d ic te d  f a c to ry  pol e x tra c t io n ,  lb s .
pol p e r  ton  of c a n e ,  
x  is  the F a r r e l - 2  pol e x t r a c t io n ,  pol % c a n e ,  
a  is  the  in te rc e p t .
b is  the s lope  ( r e g r e s s io n  c o e f f ic ien t) ,  
y is  the o b se rv e d  f a c to r y  pol e x tra c t io n ,  lb s .  
pol per  ton of c a n e .
N u m b er  of O b s e rv a t io n s ,  n  = 23
j f y  = 4 ,4 8 1 .0 0  y =  194.83 ^ y 2 = 8 7 6 ,7 8 5 .4 0 0
£ x  = 2 1 0 .9 1  x =  9 .1 7  j f  x 2 = 1 ,9 4 3 .2 7 9
£ x y  = 4 1 ,2 6 9 .8 8 4
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Sum  of the S qu ares :
y z  -  tfy2
X 2  = c x 2  -  ( £ x ) ‘
(izl
n
= 3 ,  7 6 9 .  7 1 0
9 .23 5
n
£ '  xy  = £ x y  -  (C*.£y) = 179.114
n
S lo p e :
b = f  1 x y  = 19. 396
In te rc e p t :
a  = y — bx = 16. 967
G oodness of the C o r r e la t io n
2
• 2 = {£  ' xy) = 0 . 9 2 1 6
(JE-’x 2 . ** y2)
C o r r e la t io n  C oeffic ien t:
r  = ( r 2 ) 1/Z = 0 . 9 6 0 0
S tan d ard  D ev ia tion  of the E s t im a te :
✓v
s(y) =P  (1 - r 2) fL n-2
1 /2
= 3. 7522
95 P e r  C e n t  C onfidence L im its  of a Single E s t im a te d  A v e rag e  V alue,
= 7 :
A
Yavg.
C , L *95%, d . f .  = n -2 * fc9 5%, d . f .  = n -2  x s(Y)
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w h ere :  d . f .  a r e  the d e g re e s  of f r e e d o m  = 2 1 ,
s ($ )  is  the e s t im a te d  s ta n d a rd  d ev ia tion  fo r  
one in sp e c t io n  =
EZ(y) ( T + i +  (x -  x) ' L n
1/2
t  = 2 .0 8 0
C . L .  = 2 .0 8 0  x  3 .8 2 2  = 7 .9 5
= 3 .8 2 2
C o e ff ic ie n t  of V a r ia t io n :
% = s(y) x  100 = 1 . 926  
Y
DATA
SA M PLE PROCESSING TESTS
S ection : 2
D ate: 1 0 /2 6 /6 1
Screw  Box
I te m  F a c to ry  F a r r e l - 1  F a r r e l~ 2  P r e s s  P r e s s
T r a s h ,  % C ane 3 .0 0  - —
U ndilu ted  Ju ic e
% C ane 7 0 .03  64 .49  70 .18  73 .60  6 3 .1 8
B a g a s s e ,  % Cane 2 9 .9 7  35 .50  29 .8 2  2 6 .4 0  36 .82
B r ix  % C ane  _ _
P o l,  % C ane — — — ~ —
F i b e r  % C ane  — — — — —
B r ix  E x tr a c te d ,
% C ane 12 .30  11 .48  12 .56  1 3 .54  10 .92
P o l E x tr a c te d ,
% C ane 9 .5 7  8 .9 7  9 .8 8  9 .81 8 .35
B r ix  E x tr a c te d ,
% B r ix  in  C ane  — -  -  — _
P o l E x tr a c te d ,
% P o l  in  C ane -  — — —
C r.  J .  Und. J .  L .R .  J .
Ju ice : B r ix  18 .38  17 .56  1 7 .16  17 .80  17 .90  18 .39  17 .28
P o l  14 .58  13 .67  13 .46  13.91 14 .08  13 .99  13 .22
P u r i ty  79 .24  77 .85  7 8 .4 4  78 .10  78 .66  76 .0 7  76 .50
B a g a sse :  B r ix  -■ _  _ _ _
P o l  _ _
M o is tu re  -  -■ ^
F ib e r  — — _ °
SAM PLE PROCESSING TESTS
S ection  1
D ate: 1 0 /3 0 /6 1
Screw  Box
I te m  F a c to r y  F a r r e l - 1  F a r r e l - 2  P r e s s  P r e s s
T r a s h ,  % Cane 3 .5  — — —
U ndilu ted  Ju ic e ,
% Cane 7 0 .2 2  6 0 .99  70 .32  7 3 .6 4  63 .02
B a g a s s e ,  % Cane 2 9 .7 8  39 .01  2 9 .6 8  2 6 .3 6  3 6 .98
B r ix ,  % C ane — -  -  ~
P o l ,  % C ane  -  -  „  _
F i b e r ,  % C ane — — — — —
B r ix  E x t r a c te d
% Cane 12 .71  11 .18  12 .78  13 .68  11 .2 4
P o l  E x tr a c te d
% C ane 9 .5 2  8 .9 2  9 .9 3  10.31 8 .7 4
B r ix  E x tr a c te d ,
% B r ix  in  C ane —
P o l E x tr a c te d ,
% P o l  in  C ane — — — -
C r . J .  Und. J .  L . R .  J .
Ju ice : B r ix  -  18 .10  -  18 .33  18 .17  18 .58  17 .82
P o l  -  1 3 .5 6  -  14 .63  14.11 14 .00  13 .85
P u r i ty  -  74 .91  -  7 9 .82  77 .68  7 5 .35  7 7 .72
B a g a sse :  B r ix  — — — — —
P o l -  -
M o is tu re  — — — — —
F ib e r  — — — — _ -S
SA M PLE PROCESSING TESTS
Section: 2
D ate: 1 0 /3 1 /6 1
Screw  Box
I te m  F a c to r y  F a r r e t - 1  F a r r e l - 2  P r e s s  P r e s s
T r a s h ,  % Cane 5 .2 5 — — — —
U ndilu ted  Ju ic e ,
% Cane 70 .6 2 63 .97 71 .06 7 3 .40 6 2 .40
B a g a s s e ,  % Cane 2 9 .3 7 36 .03 2 8 .9 4 26. 60 37 .60
B r ix ,  % Cane 15 .37 — 15.64 16 .13 14 .23
P o l,  % Cane 12 .15 — 12.63 12 .28 10 .99
F ib e r ,  % Cane 14. 15 - 13.79 14 .23 14 .78
B r ix  E x tra c te d ,
% Cane 13.21 12 . 18 13.51 14. 10 10.90
P o l  E x tr a c te d
% Cane 10 .44 9.81 10.91 10. 75 8 .4 2
B r ix  E x tr a c te d
% B r ix  in  Cane 85 .93 — 8 6 .37 87 .59 76 .60
P o l E x tra c te d ,
% P o l  in  Cane 8 5 .92 -■ 86 .35 87 .55 76.62
C r .  J . Und. J . L . R . J .
Ju ice : B r ix 19 .43 18 .70 18 .83 19 .04 19.01 19 .21 17 .46
P o l 15 .40 14 .78 14 .86 15 .34 15 .36 14 .65 13.49
P u r i ty 7 9 .23 79.01 79 .03 8 0 .57 80 .80 7 6 .76 77 .26
B a g a sse :  B r ix 7 .3 6 7 .3 5 . 7.51 8 .8 4
P o l 5 .8 2 5 .9 4 5 .73 6 .83
M o is tu re 4 4 .4 5 — 45 .00 3 9 .00 51 .85
F ib e r 4 8 .1 9 — 4 7 .65 53 .49 39.31
ts>
SA M PLE PROCESSING T E ST S
Section: 2 
Date: 1 1 /2 /6 1
I te m F a c to r y F a r r e l - 1 F a r r  e l -2
Screw
P r e s s
Box
P r e s s
T r a s h ,  % Cane 4 .1 5 — — — —
U ndilu ted  Ju ic e ,  
% Cane 70 .90 6 2 .8 4 69 .72 7 3 .4 8 6 2 . 0 6
B ag asse ,-  % C ane 2 9 .1 0 37 .1 6 30 .28 2 6 .5 2 3 7 .9 4
B r ix ,  % Cane 15 .16 — 15.43 15 .87 14 .76
P o l ,  % C ane 12 .30 — 12 .67 12.81 11 .63
F ib e r ,  % Cane 13 .89 — 14.59 14 .32 17 .04
B r ix  E x tr a c te d ,  
% Cane 12 .89 11 .38 13 .15 14.01 1 1 . 0 6
P o l  E x tr a c te d  
% Cane 10 .46 9 .4 5 10.81 11.31 8 .7 2
B r ix  E x tr a c te d ,
% B r ix  in  C ane 8 5 .0 2 -■ 85 .19 8 4 .2 7 74 .43
P o l  E x tr a c te d ,
% P o l  in  C ane 8 5 .0 5 — 85 .2 6 8 8 .30 74 .95
C r .  J . Und. J . L ,  R . J .
Ju ice :  B r ix 19.13 18 .18 17 .32 18 .10 18 .85 19 .07 17 .82
P o l 15 .36 14 .75 14 .00 15 .04 15.50 15 .38 14 .05
P u r i ty 80 .29 8 1 .13 8 0 .8 3 8 3 .0 7 82 .23 8 0 .6 5 78 .82
B a g a s se :  B r ix 7 .8 0 — 7.5 3 7 .0 2 9 .7 4
P o l 6 .3 3 — 6.19 5 .6 6 7 .6 8
M o is tu re 4 4 .5 0 — 44 .0 0 3 9 .00 4 5 .3 5
F ib e r 4 7 .7 0 4 8 .1 7 53 .98 44 .91
SA M PLE PROCESSING TESTS
Section: 1
Date: 1 1 /3 /6 1
Screw Box
I te m F a c to r y F a r r e l - 1 F a r r  el 2 P r e s s P r e s s
T r a s h ,  % Cane 3 .0 9 — — — . . .
U ndilu ted  Ju ic e
% Cane 71 .08 64 .45 70. 05 75 .40 63.11
B a g a s s e ,  % Cane 2 8 . 9 2 35 .55 2 9 .95 2 4 .60 36 .89
B r ix ,  % Cane 14 .28 — 14.45 14 .79 13 .26
P o l ,  % Cane 1 0 .90 -  ■ 11.55 1 1 . 8 8 10 .57
F ib e r ,  % Cane 14 .06 - 14.11 1 4 .0 8 16 .04
B r ix  E x tr a c te d ,
% C ane 12 .44 11.45 12 .44 13 .33 10 .49
P o l  E x tr a c te d
% Cane 9 .5 0 9 .1 5 9 .9 4 10.72 8 .3 6
B r ix  E x tr a c te d ,
% B r ix  in  Cane 87. 11 — 86 .09 9 0 .15 78 .99
P o l E x tr a c te d ,
% P o l  in  C ane 8 7 .32 -- 8 6 . 1 0 90 .19 78 .65
C r ,  J . Und. J . Li. R . J .
Ju ice : B r ix 17.70 17 .50 16 .80  17 .77 17.76 17 .68 16 .62
P o l 13 .82 13 .37 12 .72  14 .19 14.19 14.21 13 .24
P u r i ty 78 .05 7 6 .40 75 .69  79 .80 79 .90 8 0 .3 7 7 9 .66
B a g a sse :  B r ix 6 .3 7 — 6 .7 0 5.91 7 .51
P o l 4 .8 2 5 .35 4. 75 5 .9 8
M o is tu re 4 5 .0 0 — 46 .20 36 .85 4 9 .0 0
F ib e r 4 8 .6 3 47 .10 5 7 .2 4 4 3 .4 9
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SA M PLE PROCESSING T E ST S
Section: I
Date: 1 1 /6 /6 1
Screw Box
I te m F a c to r y F a r r e l - 1 F a r r  e l -2 P r e s s P r e s s
T r a s h ,  % Cane 1 .4 8 - - — — —
U ndilu ted  Ju ic e ,
% C ane 7 2 .2 7 6 5 .7 4 72 .35 74 .89 6 5 .19
B a g a s s e ,  % C ane 2 7 .7 3 3 4 .26 27 .6 5 25 .11 34 .81
B r ix ,  % C ane 1 4 .1 4 — 14.23 14.71 14 .75
P o l ,  % C ane 1 0 .40 11 .18 11 .63 1 2 . 0 2
F i b e r ,  % Cane 13 .28 — 10.94 14 .29 13.71
B r ix  E x tr a c te d ,
% C ane 12 .39 11 .36 12 .46 13 .18 10.81
P o l  E x t r a c te d
% Cane 9.11 9 . 0 2 9 .7 9 10 .42 8 .81
B r ix  E x t r a c te d ,
% B rix  in  Cane 8 7 .6 0 — 87 .53 8 9 .5 7 73 .29
P o l  E x tr a c te d ,
% P o l  in  Cane 8 7 .5 5 — 87 .59 8 9 .5 7 73 .30
C r .  J . Und. J . L .  R . J .
Ju ice :  B r ix 17 .34 17 .1 4 16.81 17 .28 17.22 17 .60 16 .59
P o l 13 .17 12 .60 12 .42 13.73 13 .54 13 .92 13 .52
P u r i ty 75 .95 73 .51 73 .8 8 79 .46 78.62 79 .09 8 1 .4 7
B a g a sse :  B r ix 6 .3 2 — 6 .4 2 6 . 1 1 11.31
P o l 4 .6 8 — 5 .0 5 4 .8 3 9 .21
M o is tu re 4 5 .8 0 — 54 .00 3 7 .0 0 4 9 .3 0
F ib e r 4 7 .8 8 - • 39 .58 5 6 .89 3 9 .39
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SA M PLE PROCESSING TESTS
Section: 2
D ate: 1 1 /7 /6 1
Screw Box
Item F a c to ry F a r r e l - 1 F a r r e l - 2 P r e s s P r e s s
T r a s h ,  % Cane 6 .7 8 — _. —
U ndiluted Ju ic e ,
% Cane 70 .49 63 .97 71 .83 74.21 61 .19
B a g a s s e ,  % Cane 29.51 36 .03 2 6 .6 4 2 5 .79 38.81
B rix ,  % Cane 14.65 -■ 14.42 15 .03 14 .52
P o l,  % Cane 11.55 11 .54 11 .87 11 . 21
F ib e r ,  % Cane 14. 00 — 10.61 14 .03 14 .46
B r ix  E x tra c te d ,
% Cane 12 .44 11.26 12 .54 13.21 1 0 .17
Pol E x tra c te d ,
% Cane 9. 77 9. 14 10.03 10.43 8 .1 1
B rix  E x tra c te d ,
% B r ix  in Cane 84 .88 — 86 .93 8 7 .92 7 0 .0 4
P o l E x tra c te d ,
% PoL in Cane 84. 57 - - 86 .93 87 .89 72 .30
C r .  J . Und. J . L ,R ,  J .
Ju ice : B r ix 17 .64 17 .64 16 .30  17.60 17.46 17.80 16 .61
Pol 14 .07 13.85 13.10  14.29 13 .97 14.05 13 .25
P u r i ty 79 .77 78. 50 8 0 .3 7  81 .20 80.01 7 8 .94 79 .7 7
B ag asse :  B r ix 7 .51 — 6 . 69 7 .05 1 1 .2 2
P o l 6 .0 4 - - 5 .35 5 .5 6 8 .9 5
M o is tu re 45 .05 - 55. 66 38 .55 51 .50
F ib e r 4 7 .4 4 37 .65 54. 40 3 7 .28
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SA M PLE PROCESSING T E ST S
Section: 2 
D ate: 1 1 /9 /6 1
I te m F a c to r y F a r r e l - 1 F a r r  e l -2
Screw
P r e s s
Box
P r e s s
T r a a h ,  % C ane 1 1 . 0 — — — —
U ndilu ted  Ju ic e ,  
% C ane 7 0 .5 6 64.81 7 2 .66 73 .87 6 0 .6 5
B a g a s s e ,  % C ane 2 9 .4 4 35 .19 2 7 .3 4 2 6 .13 3 9 .3 5
B r ix ,  % Cane 14 .45 -■ 15.00 15 .29 13 .77
P o t ,  % C ane 11 .55 — 12 . 10 11 .94 11 .39
F ib e r ,  % C ane 13 .84 — 12.51 14 .08 1 6 .07
B r ix  E x t r a c te d
% C ane 1 2 . 1 2 11 .33 1 2 . 9 0 13 .38 1 0 .17
P o l  E x tr a c te d ,  
% Cane 9 .7 4 9 .2 4 10 .37 10 .45 8 .41
B r ix  E x tr a c te d ,
% B r ix  in  C ane 8 3 .8 7 -■ 8 5 .97 8 7 .57 7 3 .8 5
P o l  E x tra c te d ,
% P o l  in  C ane 8 4 .3 0 — 85.72 8 7 .5 6 7 3 .85
C r .  J . Und. J . L .  R . J .
Ju ice :  B r ix 17 .93 17 .18 1 7 .06 17 .48 17 .76 18 .12 16 .77
P o l 14 .28 13 .80 13 .24 14 .26 14 .27 14 .15 13 .88
P u r i ty 7 9 .62 8 0 .33 77.61 81.61 80. 35 78 .09 8 2 .7 7
B a g a s se :  B r ix 7 .92 — 7.68 7 .2 6 9 .1 6
P o l 6 .1 5 — 6 .1 7 5 .6 7 7 .5 8
M o is tu re 4 5 .0 8 — 4 6 .5 5 38 .95 5 0 .0 0
F ib e r 471. 00 — 4 5 .7 7 53 .89 4 0 .8 4
SA M PLE PROCESSING T ESTS
Section; 1
D ate: 1 1 /1 0 /6 1
Screw  Box
I te m  F a c to r y  F a r r e l ~ l  F a r r e l~ 2  P r e s s  P r e s s
T r a s h ,  % Cane 3 .7 4 — — — —
U ndilu ted  Ju ic e ,
% Cane 7 1 .3 4 65 .82 71.51 75 .19 6 2 .72
B a g a s s e ,  % Cane 2 8 .6 6 34 .18 2 8 .49 24 .81 3 7 .28
B r ix ,  % Cane 14 .30 — 14.78 14 .57 1 2 .94
P o l ,  % Cane 10 .97 11.69 11 .46 10 .27
F i b e r ,  % Cane 13.61 — 13.22 14 .16 15 .30
B r ix  E x tr a c te d ,
% Cane 12. 36 11.49 12.75 13.11 10 .59
P o l  E x tr a c te d ,
% Cane 9 .4 9 9 . 2 2 10.09 10.31 8 .4 0
B r ix  E x tra c te d ,
% B r ix  in  Cane 8 6 .4 4 — 8 6 .29 89 .99 81 .85
P o l  E x tr a c te d ,
% P o l  in  Cane 8 6 . 0 2 — 86 .26 89 .9 8 81 .82
C r .  J . Und. J . L . R .  J .
Ju ice :  B r ix 17.69 17 .33 16 .68 17 .46 17.83 1 7 .44 16 .88
P o l 14.03 13 .30 12. 77 14.01 14.11 13.71 13 .40
P u r i ty 79.31 7 6 .7 4 76. 38 8 0 .2 4 79 .14 78.61 7 9 .38
B a g a sse :  B r ix 6 .7 6 — 7 .11 5 .90 6 .3 0
P o l 5 .1 6 — 5. 63 4 .6 4 5 .0 0
M o is tu re 4 5 .7 5 — 4 6 .5 0 37 .00 5 2 .65
F ib e r 4 7 .4 9 — 4 6 .39 57 .10 4 1 .0 5
00
SA M PLE PROCESSING T E ST S
Section: 1
Date: 1 1 /1 3 /6 1
Screw Box
I te m F a c to ry F a r r e l - 1 F a r r  e l -2 P r e s s P r e s s
T r a s h ,  % C ane 1 .76 — — — —
U ndilu ted  Ju ic e ,
% C ane 7 3 .2 6 64 .53 73 .27 7 6 .59 6 1 .4 4
B a g a s s e ,  % Cane 2 6 .7 4 3 5 .4 7 26 .73 23 .41 3 8 .5 6
B r ix ,  % Cane 13.71 — 1 4.34 13 .63 13 .87
P o l ,  % Cane 10 .32 «=> 10 .98 10 .2 f6 9 .8 4
F i b e r ,  % Cane 1 1 . 9 6 — 11.76 12 .60 14.61
B r ix  E x tr a c te d , t
% Cane 1 2 . 1 2 10 .78 12 .46 12 .40 9 .6 2
P o l  E x tr a c te d ,
% C ane 9 . 1 2 8 .4 3 9 .5 4 9 .3 3 7 .3 6
B r ix  E x tr a c te d ,
% B r ix  in  C ane 8 8 .4 0 — 86.90 9 0 .9 6 7 4 .7 4
P o l  E x tr a c te d ,
% P o l  in  C ane 8 8 .3 7 — 86 .9 0 9 0 .9 7 74 .80
C r . J . Und. J . L ,  R . J .
Ju ice :  B r ix 16.71 1 6 .54 1 6 .35  16.71 17.01 16 .19 15 .66
P o l 12 .56 12 .45 12 .32  13 .05 13.03 12 .19 11 .99
P u r i ty 75 .16 75 .2 7 7 5 .35  78 .10 76 .60 7 5 .26 7 6 .53
B a g a sse :  B r ix 5 .9 5 — 7.0 2 5 .2 8 8 .4 2
P o l 4 .4 8 — 5 .3 8 3 .9 7 6 .4 4
M o is tu re 4 9 .3 2 — 4 9 .0 0 4 0 .9 0 5 3 .7 0
F ib e r 4 4 .7 3 — 4 3 .9 8 53 .82 3 7 .8 8
Note: T r a s h  on can e  a p p e a re d  g r e a t e r  than  t r a s h  in sp e c t io n  shows.
SA M PLE PROCESSING TESTS
Section: 2
Date: 1 1 /14 /61 I
Screw Box
I te m F a c to r y F a r r e l - 1 F a r r  e l -2 P r e s s P r e s s
T r a s h ,  % Cane 6 . 2 0 — — — —
U ndiluted Ju ic e ,
% Cane 71 .23 63 .26 73 .47 74 .60 59.31
B a g a s s e ,  % Cane 2 8 .7 7 3 6 .7 4 26 .53 2 5 .4 0 4 0 .6 9
B rix ,  % Cane 14 .80 — 14.09 14 .00 13 .18
Po l, % Cane 9 .9 8 — 11.05 11 .08 10 .46
F ib e r ,  % Cane 13 .92 — 12.54 13 .76 14 .42
B r ix  E x tra c te d ,
% Cane 12 .58 10.15 1 2 . 2 2 12 .28 9 .1 4
Pol E x tra c te d ,
% Cane 8 . 34 7 .5 9 9 .5 9 9 .7 2 7 .2 5
B r ix  E x tra c te d ,
% B r ix  i n  Cane 3 4 .99 — 8 6 .75 87 .72 69 .36
P o l  E x tra c te d ,
% P o l  in  Cane 83. 55 — 86.75 8 7 .73 69 .3 7
C r .  J . Und. J . L .  R . J .
Ju ice : B r ix 1 9 . 2 6 17. 66 1 6 .07  1 6 .04 16 .64 16 .47 15 .42
Pol 1 1 . 9 6 11. 71 11 .65  1 2 . 00 13.05 13 .03 1 2 .2 4
P u r i ty 62 .10 6 6 . 31 7 2 .5 0  74.81 78 .43 7 9 .13 7 9 .3 8
B a g asse :  B r ix 7. 73 — 7 .0 4 6 .7 7 9 .9 2
Pol 5. 71 — 5.5 2 5 .3 6 7 .8 7
M o is tu re 4 3 .8 7 — 4 5 .7 0 39 .05 5 4 .6 4
F ib e r 4 8 .4 0 — 4 7 .2 6 5 4 .18 3 5 .4 4
Note: C o n s id e ra b le  se d im e n t  in  fa c to ry  c r u s h e r  and m ixed  ju ic e  s a m p le s .
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SA M PLE PROCESSING T E ST S
Section: 2
D ate: 1 1 /1 6 /6 1
Screw Box
I te m F a c to ry F a r r e l  -1 F a r r e l  ~2 P r e s s P r e s s
T r a s h ,  % Cane 13 .08 — — —
U ndilu ted  Ju ic e ,
% C ane 7 1 .85 6 5 .08 71 .72 75 .93 59 .50
B a g a s s e ,  % Cane 2 8 .1 5 3 4 .92 28 .2 8 2 4 .0 7 4 0 .5 0
B r ix ,  % C ane 13.41 — 13.22 13 .39 13 .18
P o l ,  % Cane 1 0 .14 — 9 .7 2 10 .18 10 .54
F i b e r ,  % Cane 12 .35 — 1 2 . 6 8 12 .98 14 .89
B r ix  E x tr a c te d ,
% C ane 11 .13 10 .36 11.28 11 .95 9 .2 8
P o l E x tr a c te d ,
% Cane 8 .4 2 7 .95 8 .3 0 9 .0 9 7 .4 2
B r ix  E x tr a c te d ,
% B r ix  in  C ane 8 3 .0 3 — 85 .32 89 .2 9 7 0 .3 4
P o l  E x tr a c te d ,
% P o l  in  C ane 8 3 .0 7 — 85 .35 89 .2 9 7 0 .36
C r .  J . Und. J . L .  R . J .
Ju ice :  B r ix 15 .97 .15 .49 14 .88 15 .92 15 .72 15 .74 15 .59
P o l 12 .32 11 .72 11 .36 12 . 21 11 .57 11 .97 12 .47
P u r i ty 77 .15 7 5 .63 7 6 .3 7 7 6 .70 73 .60 76 .05 7 9 .99
B a g a sse :  B r ix 8 .0 7 6 . 8 6 5 .9 6 9 .6 4
P o l 6 . 1 0 — 5 .0 5 4 .5 3 7 .71
M o is tu re 4 8 .0 5 — 4 8 .3 0 4 0 .1 0 5 3 .60
F ib e r 4 3 .8 8 — 4 4 .8 4 5 3 .9 4 3 6 .7 6
SA M PLE PROCESSING T E ST S
Section: 1
Date: 1 1 /1 7 /6 1 *
Screw Box
I te m F a c to ry F a r r e l -1 F a r r  e l -2 P r e s s P r e s s
T r a s h ,  % Cane 7 .6 9 — — —
U ndilu ted  Ju ic e ,
% Cane 7 1 .4 7 62 .63 70 .57 7 4 .1 4 56.01
B a g a s s e ,  % Cane 2 8 .5 3 37 .37 29 .43 2 5 ,8 6 4 3 .9 9
B r ix ,  % Cane 14.11 — 13.46 14 .09 11 .07
P o l ,  % Cane 10 .80 _ 10.65 11 .33 8 .9 9
F ib e r ,  % Cane 13 .30 — 13 .18 13.21 17 .55
B r ix  E x tr a c te d ,
% Cane 12 .28 10.70 11 .78 12.51 8 . 77
P o l  E x tr a c te d ,
% Cane 9 .4 5 8 .7 2 9 .3 3 10 .06 7. 12
B r ix  E x tr a c te d ,
% B r ix  in  Cane 8 7 .0 4 — 87.51 8 8 .7 7 79.27
P o l  E x tra c te d ,
% P o l  in  Cane 87 .52 — 87 .59 88.81 7 9 .2 7
C r ,  J . Und. J . L ,  R . J .
Ju ice : B r ix 17.09 17 .19 16.81 17 .08 16.69 16 .87 15 .66
P o l 13 .76 13 .22 12 .39  13.92 13.22 13 .56 12.71
P u r i ty 80.51 76 .9 0 73 .71  81 .50 79.21 8 0 .38 81 .16
B a g a s se :  B r ix 6 .4 0 — 5 .72 6 . 11 5 .20
P o l 4 .7 2 — 4 .5 3 4 .91 4 .2 2
M o is tu re 4 7 .0 0 — 4 9 .5 0 4 2 .8 0 54 .90
F ib e r 4 6 .6 0 — 4 4 .7 8 5 1 .09 39 .90
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S ection : 1
D ate: 1 1 /2 0 /6 1
Screw  Box
I te m  F a c to r y  F a r r e l - 1  F a r r e l - 2  P r e s s  - P r e s s
T r a s h ,  % Cane 4 .3 7 - - - -
U ndilu ted  Ju ic e ,
% C ane 7 0 .58 6 3 .5 4 6 7 .9 6 75 .47 56. 57
B a g a s s e ,  % C ane 2 9 .42 3 6 .4 6 3 2 .0 4 2 4 .5 3 4 3 .4 3
B r ix ,  % C ane 14 .69 - 14 .23 15 .28 1 2 . 9 6
P o l ,  % C ane 10 .99 - 1 1 .3 4 1 2 . 2 2 10 .4 0
F i b e r ,  % C ane 13 .80 - 13 .79 13 .73 15 .9 5
B r ix  E x tr a c te d ,
% Cane 12 .59 1 1 . 2 0 1 2 . 0 2 13 .62 9 .3 7
P o l  E x tr a c te d ,
% C ane 9 .41 8 . 8 8 9 .5 9 10 .89 7 .51
B r ix  E x tr a c te d ,
% B r ix  in  C ane 8 5 .7 7 - 84 .52 8 9 .1 6 7 2 .2 9
P o l  E x tr a c te d ,
% P o l  in  C ane 8 5 .6 5 - 8 4 .5 6 8 9 .1 5 7 2 .2 7
C r .  J . Und. J . L . R . J .
Ju ic e :  B r ix 18 .02 17 .85 16 .80 17 .62 17 .69 18 .05 16 .56
P o l 14 .07 13 .33 12 .69 13 .99 14 .10 14 .43 1 3 .2 8
P u r i ty 7 6 .0 5 74 .68 75 .53 7 9 .3 7 79 .71 7 9 .9 4 8 0 .1 6
B a g a s s e :  B r ix 7 .1 0 — 6 .8 7 6 .7 4 8 .2 8
P o l 5 .3 6 - 5 .4 7 5 .3 9 6 .6 4
M o is tu re 4 6 .0 0 - 50 .10 3 7 .3 0 5 5 .0 0
F ib e r 4 6 .9 0 4 3 .0 3 5 5 .9 6 3 6 .7 2
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Section: 2
D ate: 1 1 /2 1 /6 1
I te m
T r a s h ,  % Cane 
U ndilu ted  Ju ic e ,
% C ane
B a g a s s e ,  % Cane 
B r ix ,  % C ane
P o l ,  % Cane 
F ib e r ,  % Cane
B r ix  E x tr a c te d ,
% Cane 
P o l  E x tr a c te d ,
% Cane
B r ix  E x tr a c te d ,
% B r ix  in  Cane 
P o l  E x tr a c te d ,
% P o l in  Cane
Ju ice : B r ix  
P o l  
P u r i ty
B a g a s se :  B r ix  
P o l
M o is tu re
F ib e r
C r  • J  ■ 
18 .10  
14 .68  
8 1 .10
F a c to ry F a r r e l - 1 F a r r e l -2
Screw
P r e s s
Box
P r e s s
3 .1 2 — — — —
6 9.70 65.51 7 1 .35 7 3 .4 4 5 5 .20
3 0 .3 0 3 4 .49 2 8 .6 5 2 6 .5 6 4 4 .8 0
15 .19 — 15.33 15 .23 14 .05
1 2 . 1 0 12.41 12 .33 11 .53
13 .38 — 1 2 . 9 0 1 3 .55 15 .68
12 .59 11 .56 13.07 13 .38 9 .2 6
10 .04 9 .4 4 10.58 10 .83 7 .6 0
8 2 .8 6 — 85 .29 87 .83 6 5 .89
8 2 .9 0 __ 8 5 .2 5 8 7 .83 6 5 .90
Und. J .  
18 .06
L . R .  J .
17 .68 17 .65 18 .33 18 .22 16 .7 7
14 .40 13 .28 14.41 14.82 14 .75 13 .77
79 .71 7 5 .5 4 8 1 .6 4 80 .85 8 0 .9 5 82.11
8 .5 9 — 7 .8 9 6 . 9 8 10 .70
6 .8 2 — 6 .3 8 5 .6 5 8 . 78
4 7 .2 4 — 4 7 .1 0 4 2 .0 0 54 .3 0
4 4 .1 7
t
45 .01 5 1 .02 3 5 .00
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Section: 1 
D ate: 1 1 /2 7 /6 1
I te m F a c to r y F a r r  e l -1 F a r r e l -2
Screw
P r e s s
Box
P r e s s
T r a s h ,  % Cane 4 .3 0 — — —
U ndilu ted  Ju ic e ,
% C ane 6 9 . 1 6 6 1 .65 68 .39 73.11 57 .8 0
B a g a s s e ,  % Cane 3 0 .8 4 38 .35 31.61 2 6 .8 9 4 2 .2 0
B r ix ,  % C ane 1 4 .22 — 14.10 14 .82 13 .16
P o l ,  % C ane 1 0 .6 4 — 10 .60 11 .08 9 .9 8
F i b e r ,  % C ane 14 .79 — 15.09 15 .1 4 1 5 .8 7
B r ix  E x tr a c te d ,
% Cane 12 . 21 1 1 . 1 2 12 .32 13 .50 9 .7 8
P o l  E x tr a c te d ,
% C ane 9 .2 2 8 .5 5 9 .2 5 10 .09 7 .4 2
B r ix  E x t r a c te d ,
% B r ix  in  C ane 8 5 .8 6 — 8 7 .37 9 1 .0 9 74 .29
P o l  E x tr a c te d ,
% P o l  in  C ane 8 6 . 6 8 — 87 .36 9 1 . 0 6 7 4 .3 8
Ju ice :  B r ix
C r ,  J .  
18 .48
Und. J .  
1 7 .65
La R . J .
16 .68  18 .05 18.01 18 .46 16 .92
P o l 14 .15 13 .33 11 .76  13 .87 13.53 13 .80 1 2 .8 4
P u r i ty 76 .5 7 7 5 .5 5 7 0 .4 7  7 6 .8 4 75 .13 7 4 .7 6 75 .91
B a g a s se :  B r ix 6 .5 3 — 5 .6 5 4 .9 1 8 . 0 0
P o l 4 .6 0 — 4»24 3 .6 7 ,6 .0 7
M o is tu re 4 5 .5 0 — 4 6 .6 0 3 8 .80 5 4 .4 0
F ib e r 4 7 .9 7 -- 4 7 .7 5 56 .29 3 7 .6 0
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Section: 2
Date: 1 1 /2 8 /6 1
Screw Box
I te m F a c to r y F a r r e l -1 F a r r e l -2 P r e s s P r e s s
T r a s h ,  % Cane 2 .8 2 - — —
U ndiluted Ju ic e ,
% Cane 71 .42 63 .78 72 .33 7 6 .22 59 .9 3
B a g a s s e ,  % Cane 2 8 .5 8 36 .22 2 7 .6 7 2 3 .7 3 4 0 .61
B r ix ,  % Cane 14 .08 — 13.97 14.01 12 .99
P o l ,  % Cane 11 .28 — 11 .14 11 .90 1 0 . 8 6
F ib e r ,  % Cane 13 .52 — 13.15 14 .45 17.11
B r ix  E x tr a c te d
% Cane 1 2 . 2 0 11.03 12.25 12 .99 9 .6 9
P o l E x tr a c te d
% Cane 9 .8 3 9 . 2 1 9 .7 7 10 .37 8 . 1 0
B r ix  E x tr a c te d ,
% B r ix  in  Cane 8 6 . 63 — 87 .72 9 2 .6 7 74 .40
P o l E x tr a c te d ,
% P o l  in  C ane 8 7 .1 5 - 87 .70 92 .6 5 74 .45
C r .  J . Und. J . L .  R a J .
Ju ice : B r ix 17 .77 17 .08 16 .49 17.29 16 .94 17 .04 16 .17
P o l 14.17 13 .76 12 .69 14 .44 13.51 13 .60 13 .52
P u r i ty 79.71 8 0 .2 6 76 .93 83 .52 79 .75 79.81 83 .61
B a g a sse :  B r ix 6 .5 8 6 .19 4 .3 3 8 . 1 2
P o l 5 .0 7 — 4 .9 4 3 .4 6 6 .79
M o is tu re 4 6 .1 0 — 4 6 .30 35 .90 4 9 .7 5
F ib e r 4 7 .3 2 — 47 .51 60 .77 4 2 .1 3
SA M PLE PROCESSING T ESTS
Section: 2
Date: 1 1 /3 0 /6 1
Screw Box
I te m F a c to r y F a r r e l - 1 F a r r e l - 2 P r e s s P r e s s
T r a s h ,  % Cane 4 .8 5 — — — -
U ndilu ted  Ju ic e ,
% Cane 6 8 . 0 6 61 .07 6 6 .04 70 .43 5 2 .56
B a g a s 8 , % Cane 3 1 .9 4 38 .93 33 .96 2 9 .5 7 4 7 .4 4
B r ix ,  % Cane 14 .20 — 15.53 15 .85 14.41
P o l,  % Cane 11.91 — 13.33 1 3 .24 12 .90
F ib e r ,  % Cane 15 .60 — 15.97 16 .17 16 .22
B r ix  E x tr a c te d ,
% Cane 12 .39 11 .90 12.80 13 .75 9. 66
P o l  E x tr a c te d •
% Cane 10 .54 10 . 12 10.99 11.49 8 .6 5
B r ix  E x tr a c te d ,
% B r ix  in  Cane 8 7 .29 - 82 .39 8 6 .7 4 67 .07
P o l  E x tra c te d ,
% P o l  in  C ane 88 .49 — 82 .39 8 6 .7 4 67 .07
C r .  J . Und. J . L . R . J .
Ju ice : B r ix 19 .39 18.21 18 .08  19 .48 19.38 19 .52 18 .39
P o l 16 .38 15 .49 14 .49  16 .56 16 .64 16.31 16 .46
P u r i ty 8 4 .48 8 5 .06 8 0 .1 4  85 .01 85 .86 8 3 .5 6 89 .51
B a g a sse :  B r ix 5 .6 5 — 8 .0 6 7 .1 0 1 0 . 0 0
P o t 4 .3 0 — 6 .9 2 5 .9 3 8 .9 5
M o is tu re 45 .51 — 4 4 .90 38 .20 55 .80
F ib e r 4 8 .8 4 — 4 7 .0 4 54 .70 34 .20
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Section: 1
Date: 1 2 /1 /6 1
Screw Box
I te m F a c to ry F a r r  e l -1 F a r r  e l -2 P r e s s P r e s s
T r a s h ,  % Cane 6 .6 7 — — — —
U ndilu ted  Ju ic e ,
% Cane 7 0 .9 4 65 .36 70 .05 7 5 .9 2 57 .49
B a g a s s e ,  % Cane 2 9 . 06 34 .63 2 9 .9 5 2 4 .0 8 42. 51
B r ix ,  % Cane 14 .67 — 14.48 1 5 .0 4 12 .27
P o l ,  % Cane 11.83 — 11. 73 12.39 1 0 . 18
F ib e r ,  % Cane 13. 56 — 13.66 13 .49 15 .62
B r ix  E x tra c te d
% Cane 12. 54 11 . 62 12.35 13. 61 9 .2 8
P o l  E x tra c te d
% Cane 1 0 . 16 9 .6 9 10 .01 11.21 7. 70
B r ix  E x tra c te d
% B r ix  in  Cane 3 5 .50 — 85.32 9 0 .4 5 75 .66
Pol E x tra c te d ,
% P o l in  C ane 8 6 . 03 - 85 .32 90 .50 7 5 .60
C r . J . Und. J . L .  R * J .
Ju ice :  B r ix 18.20 17. 68 1 7 .05  17 .77 17.62 17 .93 1 6 .16
P o l 14.95 14. 32 13 .36  14 .83 14.29 14 .77 13 .38
P u r i ty 82. 14 8 0 .9 4 7 8 .3 6  . 8 3 .46 81. 10 8 2 .3 8 8 2 .80
B a g a s se :  B r ix 7. 33 — 7 .0 9 5 .9 6 7 .0 4
P o l 5 .7 4 — 5,75 4 .91 5 .8 3
M o is tu re 46. 00 — 47 .30 38 .00 5 6 .20
F ib e r 46. 67 — 45.61 5 6 .0 4 36. 76
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S ection : 1
D ate: 1 2 /4 /6 1
I te m
T r a s h ,  % C ane 
U ndilu ted  Ju ic e ,
% Cane
B a g a s s e ,  % C ane 
B r ix ,  % C ane
P o l ,  % C ane 
F ib e r ,  % Cane
B r ix  E x tr a c te d ,
% Cane 
P o l  E x tr a c te d ,
% Cane
B r ix  E x tr a c te d ,
% B r ix  in  C ane 
P o l  E x t r a c te d ,
% PoL in  C ane
C r .  J .
Ju ice :  B r ix -  19 .16
P o l  16.12
P u r i ty  8 4 .1 4
B a g a s se :  B r ix  
P o l
M o is tu re
F ib e r
F a c to ry  F a r r e l - 1
7 .3 2 —
68.61 60 .06
31 .39 3 9 .9 4
14 .78 —
12 .07 —
14.55 —
12.38 1 0 . 9 0
10 .18 9 .4 8
8 3 .7 6 —
8 4 .3 7 _
Und. J . L .  R . J .
18 .0 4 17 .78 18.16
14 .8 4 14.01 15.79
8 2 .2 9 78 .80 86 .95
7 .6 4 —
6 . 0 2
4 6 .0 0
4 6 .3 6 —
r a r r e l -2
Screw
P r e s s
Box
P r e s s
68 .30 71 .33 5 2 .28
31 .70
14.92
2 8 .6 7
15 .20
4 7 .7 2
13 .13
12 .54
14.71
12 .38
15 .55
1 1 .37
18 .8 4
12. 63 13 .59 9 .0 9
10.62 11 .06 7 .8 7
8 4 .6 4 8 9 .4 6 6 9 . 2 2
84. 68 89 .35 69 .20
18.49  
15 .56  
8 4 .15
19 .05
15.51
81 .4 2
17 .37
15 .05
8 6 .6 4
7 .2 0  
6 . 06
4 6 .4 0
4 6 .4 0
5 .5 8
4 .6 0
4 0 .2 0
54 .22
8 .4 8
7 .3 5
5 2 .05
3 9 .4 7 309
ISA M PLE PROCESSING T E ST S
Section: 2
D ate: 1 2 /5 /6 1
Screw  Box
I te m F a c to r y F a r r e l - 1 F a r r e l - 2 P r e s s P r e s s
T r a s h ,  % C ane 2 . 60 — — — —
U ndilu ted  Ju ic e ,
% Cane 6 9 . 8 1 63 .76 68.91 7 1 .66 5 0 .85
B a g a s s e ,  % Cane 3 0 .19 3 6 .24 31.09 2 8 .3 4 4 9 .1 5
B r ix ,  % Cane 14 .9 7 — 14.80 1 5 .34 12 .99
P o l ,  % Cane 1 2 .24 12.42 12 .85 10 .80
F ib e r ,  % Cane 14 .07 — 14.42 14 .45 17 .89
B r ix  E x t r a c te d
% Cane 12 .69 11.53 1 2 .6 3 13.-32 8 . 71
P o l  E x t r a c te d
% Cane 10. 56 9 .8 7 10.51 1 1 . 1 6 7 .2 4
B r ix  E x tr a c te d ,
% B r ix  in  Cane 84 .7 5 — 8 4 .6 4 8 6 . 8 6 6 7 .0 4
P o l E x tr a c te d ,
% P o l  in  C ane 86 .32 — 8 4 .62 8 6 .85 67 .05
C r .  J . Und. J. L . R . J .
Ju ice :  B r ix 18.82 18. 18 17 .75  18 .08 18 .18 18 .60 17 .13
P o l 15 .86 15 .13 13.01 15 .48 15.26 1 5 .57 14 .2 4
P u r i ty 8 4 .27 83 .22 7 3 .30  85 .62 8 3 .94 83 .71 83. 11
B a g asse :  B r ix 7 .5 7 — 7 .31 7 .1 2 8 .71
P o l 5 .5 5 — 6 .1 4 5 .9 6 7 .2 4
M o is tu re 4 5 .8 3 — 4 6 .3 0 4 1 .9 0 54 .90
F ib e r 4 6 .6 0 — 46.39 50 .98 36 .39
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Section: 2
D ate: 1 2 /7 /6 1
I te m F acto ry
T r a s h ,  % Cane 7 .6 2
U ndilu ted  Ju ic e ,
% Cane 6 6 .8 4
B a g a s s e ,  % Cane 3 3 .1 6
B r ix ,  % Cane 15.21
P o l ,  % Cane 12 .69
F i b e r ,  % Cane 1 4 .84
B r ix  E x tr a c te d ,
% Cane 1 2 .44
P ol E x tr a c te d ,
% Cane 1 0 .44
B r ix  E x tr a c te d ,
% B r ix  in  C ane 8 1 .7 7
P o l  E x tr a c te d ,
% PoL in  C ane 82 .29
C r ,  J . Und. J,
Ju ice :  B r ix 19 .40 18.61
P o l 16 .47 15 .62
P u r i ty 84 .90 8 3 .9 4
B a g a s se :  B r ix 8 .3 7
P o l 6 .7 7
M o is tu re 4 6 .8 7
F ib e r 4 4 .7 6
Screw Box
F a r r e l - 1 F a r r e l - 2 P r e s s P r e s s
6 0 .00 6 5 .60 6 8 . 2 2 5 1 .7 6
4 0 .0 0 34 .40 3 1 .78 4 8 .2 4
-• 14 .93 15 .46 13 .95
12.87 13 .26 11 .90
— 15.70 16.49 18 .03
11.38 12.40 1 3 .14 8 .8 9
9 .81 10.69 11 .27 7 .5 9
— 83.01 84 .9 9 6 3 .7 6
_ 8 3 .05 8 4 .99 6 3 .7 7
L .  R . J .
18 .00 1 8 . 9 6 18 .90 1 9 . 2 6 17 .18
14 .55 16 .35 16.29 16 .52 14. 66
80 .81 8 6 . 2 0 86 .19 8 5 .7 7 8 5 .3 3
7 .3 6 7 .3 0 10 .48
— 6 .3 4 6 .2 6 8 .9 4
— 47 .0 0 4 0 .8 0 5 2 .1 5
— 4 5 .6 4 51 .90 3 7 .3 7
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Section: 1 
Date: 1 2 /8 /6 1
I tem F a c to r y F a r r e l - 1 F a r r e l - 2
Screw
P r e s s
Box
P r e s s
T r a s h ,  % Cane 1 2 . 00 . — — - —
U ndiluted Ju ic e ,  
% Cane 6 9 . 2 0 61 .83 68 .19 71 .43 4 9 .9 2
B a g a s s e ,  % Cane 30 .8 0 38 .17 31.81 2 8 .5 7 5 0 .08
B r ix ,  % Cane 1 4 .96 — 14 .64 14 .58 11 .16
P o l ;  % Cane 12 .45 12 .36 12 .37 9 .5 8
F ib e r ,  % Cane 14.56 — 14 .27 14 .97 2 1 . 1 6
B r ix  E x tr a c te d
% Cane 12 .82 11.69 12.71 1 2 . 9 8 8 .51
P o t  E x tr a c te d  
% Cane 10 .74 10.25 10 .74 11 . 01 7 .31
B r ix  E x tr a c te d ,
% B r ix  in  Cane 85 .72 — 8 6 . 8 6 8 9 .0 4 76 .29
Pol E x tr a c te d ,
% PoL in Cane 8 6 .2 5 — 86.89 8 8 . 9 6 7 6 .28
C r .  J . Und. J . L . R a J .
Ju ice : B r ix 18.92 18 .53 18 .07 18.91 18 .64 18 .18 17 .06
P o l 16.01 15 .52 14 .42 16 .58 15.75 15.41 14 .63
P u r i ty 8 4 .62 8 3 .76 7 9 .97 8 7 .68 8 4 .47 84. 76 8 5 .7 6
B a g a s se :  B r ix 6 .9 4 — 6.0 5 5 .5 8 5 .2 9
P o l 5 .5 5 — 5.11 4 .7 3 4 .5 4
M o is tu re 4 5 .3 0 4 9 .1 0 4 2 .0 0 5 2 .45
F ib e r 4 7 ,2 6 4 4 .8 5 5 2 .42 4 2 .2 6
VITA
John J .  S e ip  w as b o rn  in E r i e ,  Pennsy lvan ia , on A p r i l  8 , 
1917. He r e c e iv e d  h is  g r a m m a r  s c h o o l  and high sc h o o l  ed uca tion  
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